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British pc-board chip carrier probes for U.S. beachhead/20 
Sony redefines big-screen television with a 158-foot display/30 
~ Chang looks skyward to bolster GI/53 
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How Four Innovative Design Engineers Found §) Happiness 


Using The New DASH- 


BOB: “DASH-1 keeps me under 
budget and ahead of schedule. .’ 
“‘DASH-1 has freed my designers 
from the drudgery of manual schematic 
design and documentation. Now, we 
can knock out complex designs in a 
fraction of the time it used to take. 
Using the huge DASH-1 parts library 
(on disk) we can instantly call up any 
symbols we need — all with pinouts 
and pin functions. With DASH-1’s 
amazing options, we can generate Net 
Lists, Lists of Materials, Design Check 
Reports and other critical documents. 
I'm a hero in my company now, with 
productivity at an all-time high?’ 


CAROL: “DASH-1 helped save 
our CAD Systems...” 

“My company has a big investment in 
large CAD systems. But for along time | 
noticed our engineers were frustrated. 
They'd send in schematic sketches 
FutureNet, DASH-1 and STRIDES are trademarks of FutureNet 
Corporation. IBM is a registered trademark of the IBM 
Corporation. CADAT is a trademark of HHB Softron, Inc. 


DASH-1 CAD Translators (Partial List): APPLICON, CADAM, 
CADAT, CALAY, CALMA, CBDS, COMPUTERVISION, 


only to get back drawings and docu- 
ments that were completely different. 
The poor engineers would spend hours 
checking, changing and red-lining. 
DASH-1's family of CAD translators, 

to front-end all of our large systems, 
has changed all this. And back annota- 
tion is easy. DASH-1 has provided our 
engineers easy access to those previ- 
ously difficult-to-use and inaccessible 
CAD tools’ 


TED: “Imagine! Simulation right 
at my desk..° 
“I’m even more sold on my DASH-1 

with its new simulator. After | complete 
my schematic, | have aclosely coupled 
logic and fault simulator that | can run 
at my desk. | can analyze my designs 
much faster — and put them into pro- 
duction without delay. FutureNet calls it 
the DASH-1 CADAT.™ | call it a miracle 
because | can handle designs as large 


Schematic Design 


\ System. 


as 10,000 Vgates right at my 
desk, and up to 100,000 gates using 
a FutureNet CAD translator. Thanks 
to DASH-1, simulating is stimulating!” 


ALICE: “DASH-1 keeps growing — 
as we do..: 

“Ours was a Start-up company — 
but it's growing fast. One of our first 
investments was a DASH-1 (about 
the price of an IBM PC or XT system) 
to speed up schematic design and 
documentation. Since then, FutureNet 
has added all kinds of low-cost en- 
hancements. Things like CAD trans- 
lators; direct-connections to most 
computers; the STRIDES hierarchical 
package with 99 levels of structured 
design nesting; the powerful CADAT 
simulator, pen plotter options, and 
hot new features, like Rubber Banding, 
Tag and Drag, and Snap. We're with 
FutureNet... for now and the future” 





Future 


FutureNet Corporation e 6709 Independence Avenue 
Canoga Park, CA 91303-2997 e TWX: 910-494-2681 


(818) 700-0691 
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GERBER, RACAL-REDAC, SCICARDS, TEGAS. 


Authorized 225 Value-Added Dealer Productivity of the Future... today. 


URPRISE! 


Now, designing in bar code capability 1s fast 
and easy with HP's new decoder IC and wands. 


HP offers a variety of 
bar code solutions. 


OEM's who want to help 
meet the needs of end- 
user customers are add- 
ing bar code reading 
capabilities to their prod- -— 
ucts. And HP offers you 
a one-supplier solution 
to make these new design- 
ins fast and easy. Our 
new decoder IC and digi- 
tal wands, as a product 
set, offer a complete com- 
ponent solution for bar 
code reading. Or, the 
wands are available sep- 
arately. And HP can fill 


your orders now. 


HP’s new decoder IC 
simplifies designs. 

HP's new decoder IC can 
save you considerable 
time and money in bar 
code software devel- 
opment. Both parallel and serial 
ASCII interfaces are available, so 
the IC is easy to use with most com- 
mon microprocessors. It fits easily 
onto your PC board. Theres no need 






to develop your own decoding soft- 
ware, or use up time on your host 
microprocessor. And since the IC 
performs the functions of the typical 
decoding box, you eliminate that 
piece of equipment altogether. 
Moreover, the new decoder IC 
gives you decoding capability for 
standard industrial and commercial 
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bar codes — the 3-of-9, Interleaved 


2-of-5, UPC, EAN and JAN codes — 
all on a single chip. And it’s been 
optimized to use with either our 
new HBCS-2000 or HBCS-4000 
series wands. The decoder IC and 
a wand are available together in the 
HBCR-1000 series Component Bar 
Code Readers. 


HP’s new sapphire tip wands 
feature rugged construction. 


HP’s two new digital wands are 
designed for high performance bar 
code scanning in both industrial and 
commercial applications. They fea- 
ture tough, replaceable sapphire ball 
tips, rugged construction, a variety 
of resolutions and a standard digital 
TTL interface. Each wand can be used 
at scanning angles up to 45 degrees 
for improved reading performance. 


G, 


HEWLETT 
PACKARD 


For your heavy indus- 
trial and LOGMARS 
applications, select from 
the new HBCS-4000 


series sealed metal wands. 


And for commercial 
or light industrial uses, 
choose from the HBCS- 
2000 series polycarbon- 
ate-cased wands. 

For pricing and deliv- 
ery, contact your local 
Hewlett-Packard autho- 
rized components dis- 
tributor. In the U.S., call 
Hall-Mark, Hamilton/ 
Avnet, Pioneer Standard, 
Schweber, or the Wyle 
Distribution Group. In 
Canada, call Hamilton/ 
Avnet or Zentronics, Ltd. 
For more information, 
call your local HP sales 
office listed in the tele- 
phone directory white 
pages and ask for the Components 
Department. 

















HP: The right choices 
for bar code 
solutions. 





Circle 1 on reader service card 1 





ElectronicsWeek 





EDITOR IN CHIEF: George R. Davis 


EXECUTIVE EDITOR, technical: Samuel Weber 
EXECUTIVE EDITOR, news: Arthur Erikson 
MANAGING EDITOR: Howard Wolff 


SENIOR EDITORS: 
Howard Bierman, Ray Connolly, 
Tom Manuel, Kevin Smith, Jeremy Young 


ART DIRECTOR: Fred Sklenar 


DEPARTMENTS 

Business: Robert J. Kozma 
Communications & Microwave: 

Terry Feldt 

Components: Ashok Bindra 
Computers & Peripherals: Tom Manuel 
Government/Military: Ray Connolly 
Industrial & Consumer: David M. Weber 
New Products: Steve Zollo, 

Steve Haggerty 

Packaging & Production: Jerry Lyman 
Semiconductors: Samuel Weber 
Software & Microsystems: 

Jeremy Young 

Systems Integration: Robert Rosenberg 
Test & Measurement: Howard Bierman 


NEWS EDITORS 
Robert J. Kozma, Jesse J. Leaf, 
David M. Weber 


EDITORIAL PRODUCTION 
Charles D. Ciatto, Manager, June Noto, 
Jody LoGrasso, Kevin J. Powers 


COPY DESK 

Benjamin A. Mason, Assistant Managing 
Editor, Jay J. lorio, Bill Mcllvaine, 

Jim Taibi, Susan Levi Wallach 


ART DEPARTMENT 

Sachiko Inagaki, Associate Director 
Kathleen Mulderrig, Annamaria Palma, 
Art Assistants 


NEWS BUREAUS 

Boston: Craig D. Rose 

Chicago: Wesley R. Iversen 

Dallas: J. Robert Lineback 

Los Angeles: Larry Waller 

New York: George Leopold 

Palo Alto: Clifford Barney 

Washington: Ray Connolly, Karen Berney 
Frankfurt: Jonn Gosch 

London: Kevin Smith 

Faris: Robert T. Gallagher 

Tokyo: Charles L. Cohen, Michael Berger 


ADMINISTRATIVE ASSISTANT: Kathleen Morgan 
EDITORIAL ASSISTANT: Ann Jacobs 

EDITORIAL SECRETARIES: Janice Jung, 
Josephine Ortiz, Millie Santos 


PUBLISHER: Paul W. Reiss 











PREVIEWS 


Next ElectronicsWeek 


Software tool makers look forward to booming market 


The need for more and better tools to support and automate the software life 
cycle has attracted both hardware manufacturers and independent vendors to 
a market whose growth should surpass that of the exploding software appli- 
cations arena, according to market observers. For a peek into the software 
industry’s future, see contributing editor Stephen Evanczuk’s article in the 
next issue of ElectronicsWeek. 


Digital ICs brighten computer displays 


The technology that promises to push TV out of the entertainment era and 
into the information age is the same technology that is responsible for video 
games, home computers, videotex, and teletext: the video display processor. 
Mark Kisner and Jean Ladd of Texas Instruments have examined the most 
recent advances in display processors and their applications in home informa- 
tion systems. Read their findings in next week’s issue. 


Looking ahead in ElectronicsWeek 


New techniques for liquid-crystal displays 


As designers seek to take advantage of liquid-crystal displays’ inherently low 
power consumption and high readability, even in sunlight, new design tech- 
niques are being applied. Birendra Bahadur of Data Images Inc. has re- 
searched the latest technology for an upcoming ElectronicsWeek article. 


Cutting OEM gate-array turnaround and costs 


Until recently, gate-array designs involved expensive mainframe use and 
months of time. Now, a time-sharing service called Unicad-1 promises to cut 
time nearly in half and slash OEM costs as well. Read about Unicad-1 in an 
upcoming Electronics Week. 
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Our Model 6500 digital phasemeter measures typically 
to .02° accuracy. The broad bandwidth extending 
from 3 Hz to 5 MHz coupled with the wide voltage 
range from 10 mV to 120 V makes it ideal for numerous 
applications. Here’s a O-360° continuous non- 
ambiguous display with resolution to .01°. This unit 
requires no ‘‘extras’’. Going through a phase? Contact 
The WAVEMAKERS? at any of the reps listed. 
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Integrated Circuits Military’s VHSIC chips quickstep to final phase 17 








Honeywell delivers densest bipolar VHSIC chips yet 17 





Regions Congress studies Silicon Valley for firms’ success secrets 18 


sensors Sapphire substrates improve HgCdTe infrared detectors 19 





Making the most out of an IR image 19 





Chip Carriers Waterproof, long-lived epoxy chip carriers are here at last 20 





Trade Tandon asks for ban on Korean disk drives 22 


IC Processing Dry-etched controlled profiles improve step coverage 36 





Communications Spread-spectrum for paging shakes off earth’s bonds 42 
Military New quality-control problems arise for Hughes radar system 42 
People Chang repositioning Gl for satellite, cable TV. Borrel plays chess 
with Motorola’s European product manufacturing 53 


Tamura to take NMB to component production in nine months 54 


Companies Nimble Network Research exploits market niche 59 
Keene stiches disparate pieces into a profitable, busy quilt 60 | 
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Integrated Circuits Chips tailored to applications gain ground. 














Gate arrays and full-custom designs find new favor for application-specific 





integrated circuits, but in the future standard cells will dominate 117 





Choosing a custom solution based on cost 119 





Robotics Matching the robot to the job. A number of critical 


considerations figure into selecting the correct robot for the task: 





among the most important are payload analysis and programming needs 125 





A robotics lexicon 126 


New Products 


Multiplexers Card gives LSI-11s 16 lines 135 
Personal Computers System integrators get modular IBM PC-like products 136 





software Enhanced Cobol debugger has faster execution rate 160 
Production Tools Soldering iron serves surface-mounted devices 162 
Optoelectronics Fiber-optic modem priced at $149 166 
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Microsystems Q-bus boxes facilitate building of compact system 152 
Industrial Controls 12-V motor boasts 45 oz-in. torque 156 


From TRW Metal Glaze™ 
technology, a new dimension for 
tomorrow’s surface bond, leadless 
chip component applications. 


Now get unexcelled performance fe 
tures combined with low cost in a new 
line of RG chip resistors from TRW 

Designed for surface mounting and 
automatic placement where low TC (less 
than 100 ppm/°C) and tolerances to 1% 
are required, TRW chip resistors are a 
product of TRW non-noble Metal Glaze 
technology. 


© TRW Inc 19 









































With features like these: 
Low TCR, 1% tolerance. | 
Unsurpassed solderability with hot 
solder-dipped nickel contacts replacing 
silver. 
Bonds to circuit boards with standard 
techniques. 
Standard EIA/MIL color banding. 
Packaging in bulk or 8-mm tape reels. 
1-for-1 military replacement. Meets or 
exceeds all requirements of 
MILRS55342C, characteristic “K”. 
Power handling of 4 W (ratings up to 
2 watts also available). 


For more information about the new 
dimension in chip resistors see your local 
TRW distributor or contact: TRW Resis- 
tive Products Division, TRW Electronic 
Components Group, Greenway Rd., 
P.O. Box 1860, Boone, NC 28607; 
704.264.8861. 


TPAC 


TRW Electronic Components Group 
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High speed, exceptionally low power 
consumption, and multipurpose 
analog and/or digital inputs—new 
LinCMOS™ microprocessor 
controlled data-acquisition systems 
from Texas Instruments deliver all! 
You can forget about traditional 
performance “tradeoffs.” 

You only have to remember TI. 


And two new LinCMOS families: 
The 28-pin TLC532A family with 
parallel output, and the 20-pin 
TLC540 family with serial output for 
interface to a variety of popular 
microprocessors. 


ERIS RESO REE: 
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e-chip 

ta-acquisition system 
Both families provide an entire data- 
acquisition system, from analog 
multiplexer to digital data bus, on 
one chip. You treat the IC as a 
simple plug-in component, replacing 
a board of parts. 

Eliminating external components 
also reduces total system costs. And 
the chip itself is less costly than 
many metal-gate CMOS ICs having 
only an A/D converter function. 

One potential application for the 
new LinCMOS peripherals is envi- 
ronmental control. An array of these 
A/D peripherals could sense room 
temperatures throughout a building 
and feed them to a microprocessor 
that instructs the heating/cooling 
system to direct air where it 
is needed. 

Result: Energy bills could be 
slashed by a simpler, more cost- 
effective system. 





< Moving energy costs down by moving air 
around—that’s how TI’s new LinCMOS A/D 
peripherals could work in a large building. 
These ICs could take multiple readings of 
each room’s temperature for a microprocessor 
that quickly determines where warmer or 


cooler air is needed. 


™ Trademark of Texas Instruments Incorporated 


Photo taken at Plaza of the Americas, Dallas, Texas. 


27-5077 A 
©1984 TI 





control system with TTs new 
microprocessor-controlled A/D ICs. 
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Technology: 


Teatie Resistor ladder 


Converter: 


Part types: ADC0808, 0809N — 
8,000 mil2 


256 resistors 
511 switches 


Components: 


8 analog 
*Includes six multipurpose inputs. 


1979-63 


m@ £1983-1990s 


i-gate LinCMOS 
witched capacitor 


1981-85 


‘Switched capacitor 


T1520. 521, 522N TLO532A, 533A 
1,700 mil2 

9 capacitors 
26 switches 


900 mil? 


9 capacitors 
26 switches 





Major speed improvements, more inputs, smaller size—the evolution to LinCMOS products 
from metal-gate technology reflects big performance boosts and operational advantages, 


creating a bright linear future. 


Up to 71,000 samples 


per second 

Dramatic speeds are available—as 
fast as 71,000 samples per second. 
With power requirements as low as 
6.0 mW. 

This allows noise canceling and 
precise control of blower motors or 
heating elements. While virtually 
eliminating bulky power supplies. 


Exceptional stability 
over a wide temperature range 
Both the TLC532A family and the 
TLC540 family offer excellent tem- 
perature-range stability—total output 
error is within +0.5 least significant 
bit (LSB) over a wide temperature 
range—from — 40° to (85°C. 
Military versions, also available, 
are stable within +0.5 LSB over a 
— 55° to 125°C temperature range. 


Handle up to 11 inputs 

Each LinCMOS A/D peripheral 
family allows a processor to monitor 
up to 11 analog signals. Six signals 
can be digital, if preferred, allowing 
keyboard or switch-position sensing. 


These devices feature a built-in 
sample-and-hold circuit (software- 
controlled on the TLC540) that 
holds a “snapshot” of the input 
signals to reduce the effects of noise 
and random spikes. 


Immediate availability 

All of these LinCMOS A/D 
peripherals are TTL, MOS, and 
CMOS compatible. And all are 
available now. With performance 
that will change the way you look 
at linear. 


TI is first with silicon- 
gate CMOS for linear. 


The key to a successful combination 
of CMOS and bipolar capabilities: 
Phosphorus doping of the silicon 
gates that effectively halts and binds 
sodium ions—the main cause of 
threshold voltage shifts in MOS- 
based technologies. 

For enhanced carrier mobility, 
NMOS transistors are placed in a 
p-type substrate and the PMOS 
transistors in an n-well. This 
increases carrier mobility of the 
NMOS transistors to about 3.7 times 
that of the PMOS transistors, 
enhancing speed. 

The LinCMOS process also pro- 
vides a gate-to-drain capacitance 
about one-seventh that of metal-gate 
CMOS. This performance stems 
from gate formation, which is accom- 
plished in the same step that forms 
the transistor source and drain. The 
source, gate, and drain are all self- 
aligned, boosting speed and enhanc- 
ing the bandwidth even further. 

And the final result: A built-in 
speed advantage that greatly 
enhances AC performance and 
makes possible the 20X speed im- 
provement of the TLC532A 
over its pin-compatible metal-gate 


TL532 predecessor. 


Environmental control is only one 
possibility. These LinCMOS periph- 
erals offer many opportunities in test 
equipment, automotive instrumen- 
tation, industrial controls, robotics, 
toys, home computers, signal 
processing, and other applications. 





For more information on Tl’s A/D 
converters, op amps, and the > 
LinCMOS process that creates them, 
call your authorized TI distributor or 
nearest TI sales office. Or write 
Texas Instruments Incorporated, 
Dept. SLAQ43EC, P.O. Box 809066, 
Dallas, Texas 75380-9066. 





i 
TEXAS w 
INSTRUMENTS 


Creating useful products 
and services for you. 
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Nobody knows better than electronics 
OEMs—“‘time”’ is a make-or-break factor. 

Arrow puts time on your side with the 
nation’s largest real-time, computer-accessed 
electronics inventory. An on-line management 
system that lets you know—in seconds—that 
the component you need 1s in stock, when it will 
be delivered, and how much it will cost. 

Then, moments after you give Arrow the 
go-ahead, your order is transmitted—by com- 
puter—to one of our 46 nationwide shipping 
locations, and the fulfillment process is under 
way. Often overnight! 

Through this customer service program— 
oNS ~ a model of response and reliability—Arrow is 
“By making service : science, we expect to become a billion- well on its Way to becoming a billion-dollar 

Wa Wad de eok. Arrow Electronics, Inc. company next yedr. 

Signetics 1s as insistent about quality as 
Arrow is about response. Ask the over 11,000 Signetics people what value they hold in 
highest esteem, and you’ll get the answer in a word: Quality. 

Every last product created by Signetics delivers ¢ on this a commitment. 
Because every Signetics product must meet the | 
ultimate standard for quality: Zero Defects. 
Instead of correcting mistakes—catching — 
defective semiconductors before they go out the | ~ 
door—Signetics finds and eliminates the causes. 
The job is done right, the first time. 

The payoff? Some customers are working 
with Signetics on a “‘ship to stock’”’ basis—no 
incoming inspection. Signetics quality helps 
them lower overhead, build a better product, cut 
warranty costs. 

The Action of Arrow, the Quality of 
Signetics. There’s no better way to save time 
and money. And eliminate headaches. 








“11,438 Signetics people have adopted the ultimate | 
standard for quality: Zero Defects.” 
—Charles Harwood, President, Signetics Corp. 


Arrow Electronics. We give our people the freedom to act, the technology to make it happen. Instantly. Arrow is Action. 
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Phoenix (602) 968-4800 Indianapolis (317) 243-9353 NEW MEXICO Philadelphia (215) 928-1800 
CALIFORNIA IOWA Albuquerque (505) 243-4566 Pittsburgh (412) 856-7000 
Los Angeles (818) 701-7500 Cedar Rapids (319) 395-7230 
Orange County (714) 838. 5422 MARYLAND NEW YORK Austin (512) 835-4180 
Sacramento (316) 2 925-7456 Baltimore (301) 247-5200 Hauppauge (516) 231-1000 Dallas (214) 386-7500 
San Diego (619) 565-4800 MASSACHUSETTS A eedepae acre Houston (713) 530-4700 
San Francisco (408) 745-6600 Boston (617) 933-8130 yracuse (315) 652- UTAH 
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AMP shielded 
ribbon cable connectors. 


EMC retrofit, 
without board redesign. 


Now designers facing FCC Docket 20780 requirements have 
two ways to go. 


Redesign your pc boards to accommodate shielded headers. 


Or keep your present board design and headers, and use 
AMP shielded ribbon cable connectors. 


On the board, a one-piece metal shield snaps onto the universal header 
you're using. At the cable, a specially-sized AMP-LATCH connector with 
metal shell crimps to the cable shield. No soldering is required. 


And the cable half fits the board half perfectly. 


AMP has other shielding solutions, too, including shielded 
subminiature Ds (that fit existing metal-shell headers) and evena 
shielded feed-through assembly for ribbon cable passing , 
through a panel cutout. 


All ways to help you turn redesign time into new-design time. 
All ways to get you back to the business of productivity. 
From AMP. 





For complete details, call the AMP-LATCH Information Desk navies 


at (717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. \ 125 


AAINIFP means productivity. 

















Subminiature D Connectors | Standard AMP-LATCH Connectors 
¢ Mates with existing metal-body ¢ Styles, shapes and configurations to 
subminiature D headers. fill any need. 


e Metal shield fits over standard AMP 
subminiature D cable connector. 


AMP and AMP-LATCH are trademarks of AMP incorporated. 








DIGITAL PRECISION AND RESOLUTION 


LIKE YOU’VE NEVER SEEN. 


Picture this. The smallest detail in 
12-bit resolution, expansion to X64, 
with voltage and time coordinates 
alphanumerically displayed. Plus the 
ability to record 4K data points at 
speeds up to 50MHz, with the 205A 
plug-in. It’s what you'd expect from 
the digital oscilloscope that’s still 
setting the standards—Nicolet’s 2090. 


DON’T Miss ANY TRANSIENTS. 


The 2090 offers push button tran- 
sient Capture, at speeds selectable 
from 20 nanoseconds to 200 seconds 
per point, so you can record fast or 
slowly changing signals with ease. 
And pre- and post-trigger capture lets 
you see what led up to an event as 
well as what followed. Built-in floppy 
disk allows unattended operation . . . 
just set and forget. 


For more information circle #16 


REESE ESET E51 TBap Aosta ns evan ost ToS Tec SS 


THE VERSATILITY YOU’ VE 
BEEN LOOKING FoR. 


Optional RS232 and IEEE-488 
bidirectional interfaces give you the 
ability to coordinate and manipulate 
data by remote computer. That means 


the 2090 scope can be the front end 
of an entire analysis system. Not only 
that, the 2090’s modular design allows 
you a choice of four different plug- 








ins. Pick the digitizer that’s designed 
for your present application, and 

add other plug-ins to fit your expand- 
ing needs in the future. 


SEE FoR YOURSELF. 


Let us show you how easy the 
2090 is to use. It’s time you started 
benefiting from the tremendous digi- 
tal advantage. Call us: (608) 273- 
5008. Or write: Nicolet Oscilloscope 
Division, 5225 Verona Road, Madison, 
WI 53711. 


BRINGING DIGITAL PRECISION 
To AN ANALOG WORLD 


Nicolet 
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MILITARY’S VHSIC 


CHIPS QUICKSTEP 
INTO FINAL PHASE 
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Contracts should be awarded this month for second-phase submicrometer chips 


as first-ohase chips are readied to report for duty in hardware 


Washington, D.C. 

eptember should be a landmark 

month for the Department of 
Defense’s Very High-Speed Integrat- 
ed Circuits program. Contracts for 
manufacturing the second and final 
round of chips—ones having millions 
of transistors with 0.5-um_ line 
widths and operating speeds of 100 
MHz or better—should be awarded 
by the end of the month. Meanwhile, 
the Phase 1 chips—based on 1.25- 
um technology—have started to 
move toward field service and could 
begin showing up in military systems 
next year. 

In short, VHSIC is doing better 
than many observers thought it 
would when the DOD initated it five 
years ago. All six contracting teams 
for Phase 1 have successfully fabri- 
cated chips (see “Honeywell claims 
record for IC density”). The DOD 
has funded some 37 projects to the 
tune of about $150 million to get the 
technology into the field, says E.D. 
(Sonny) Maynard Jr., director of 
VHSIC and electron devices in the 
office of the Under Secretary of De- 
fense for Research and Engineering. 
“Dates for insertion opportunities [of 
Phase 1 chips] range from 1985 to 
1991,” he notes. 

Power-packed. Current indications 
are that Phase 2 chips will provide 
another hundredfold improvement in 
processing power per cubic inch over 
their predecessors, Maynard says. 
Pentagon officials originally had ex- 
pected the VHSIC program to yield 
about a hundredfold improvement in 
performance—compared to 1980 lev- 
els—over its entire six-year life (now 


ElectronicsWeek/September 3, 1984 


extended to nine years), he points 
out. Phase 1 chips are already 
achieving that goal. 

Phase 2 will have a little less mon- 
ey but also fewer contractors. The 
anticipated budget is about $150 mil- 


L1 By Wesley R. Iversen 


million for Phase 1. Although six 
contracting teams participated in the 
earlier chip-making phase, Maynard 
says current plans call for only three 
Phase 2 contractors. One major rea- 
son for the smaller crew of contrac- 


lion, which compares to about $165 





Honeywell claims record for IC density 


Among the latest chips to be successfully fabricated under Phase 1 of the Very — 


High-Speed Integrated Circuits program are two from Honeywell Inc., Minne- 
apolis, that the firm’s VHSIC program director, Dallas D. Burns, bills as “the 
most complex bipolar chips ever built.” 

The Honeywell sequencer and arithmetic chips—part of a three-chip set to 
be used on an electro-optic signal-processing brassboard to go to the Air 
Force around year-end—integrate 136,000 and 121,000 devices, respectively. 


Both chips were fabricated using 10:1 direct-step-on-wafer technology and all- : 


tors is the likely requirement for 


dry etching in an oxide-isolated integrated-Schottky-logic process that fea- 


tures 1.25-um minimum geometries and three levels of metal. - 


Notably, fully functional arithmetic chips were produced on the first silicon’ 


pass in June, says Burns, while the sequencer chip required only metal mask 


modifications after the first run. The third chip in the set, known as the parallel 


pipeline processor, will mix ISL and current-mode-logic on the same chip and 
will integrate 142,000 devices. It is scheduled to complete its second pass in 
silicon during September. As with the sequencer, only minor metal errors were 


Honeywell says these can be fixed 
by changes on only the last two of 
the 15 or so masks used to fabri- 
cate the chip. 

All three chips were designed 
using a library of 43 macrocells, 


2,000 gates. The majority of these 
cells contain between 200 and 
600 gates, however. Tape auto- 
mated bonding is used to mount 
each chip in a ceramic 180-pin 
array package (left). —W.I. 


found after the first silicon pass; 


some of which contain as many as _ 
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electron-beam lithography; Phase 1 
contractors were generally able to 
use commercially available optical 
lithography equipment. Another rea- 
son is a longer contract period: four 
years instead of three. 

Maynard declines to _ provide 
names of Phase 2 bidders. But the 
list probably includes the six leading 
Phase 1  contractors—Honeywell, 
Hughes Aircraft, IBM, Texas Instru- 
ments, TRW, and Westinghouse 
Electric. Other possibilities are 
AT&T Technologies, Harris’s Semi- 
conductor Sector, and RCA. 

Yields. Meanwhile, Maynard notes 
that reaction to the coming availabil- 
ity of Phase 1 chips has been enthusi- 
astic among the potential customers. 
As a result, the Pentagon is negotiat- 
ing what are called yield-enhance- 
ment contracts with Phase 1 contrac- 
tors, aimed at driving the technology 
rapidly down the learning curve. 
These contracts, some of which have 
already been signed, will call for the 
VHSIC chip makers to ramp up to 
60 to 100 wafer starts per week dur- 
ing a 32-month contract period. 

“The yield-enhancement program 
is being instigated not because we’re 
not satisfied with the yields we’ve 
been seeing,” says Maynard. “We’re 
either at or ahead of where we ex- 
pected to be at this point.” 

Rather, “we’ve gotten very enthu- 
Siastic responses from the customers, 
who would like to get these chips 
sooner than could be expected on a 
normal learning curve.” Maynard 
says Phase 1 chip yields are current- 
ly running in the 1%-to-2% range 
and that the yield-enhancement pro- 
grams could raise that range to 10% 
to 20%. 

Designs. Additional DOD-funded 
efforts are underway to develop an 
integrated design automation system 
(IDAS). “This is a major venture 
that we’re engaged in, in terms of 
technology insertion, for making it 
possible for the other 200 or so ma- 
jor electronic systems houses that 
work for the DOD to have an input 
node to the VHSIC technology,” 
Maynard explains. 

The first step is the development 
of a universal language for describing 
hardware specifications—the VHSIC 
hardware’ description language 
(VHDL). A draft version has already 
been produced under a contract 
awarded about a year ago to Inter- 
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metrics Inc., Cambridge, Mass., with 
TI and IBM as subcontractors. May- 
nard hopes VHSIC and other semi- 
conductor vendors will adopt VDHL 
as a Standard; later it will be trans- 
formed into an intermediate form 
that can interact with software tools 
for VHSIC chip design. 

The DOD is working with various 
standards organizations within the 
design automation community to 
come up with an appropriate inter- 
face for linking software tools under 
IDAS, Maynard says. The front run- 
ner for that job right now appears to 
be the common Ada interface specifi- 
cation (CAIS) developed under the 
Ada program. The first of two con- 
tracts for a package of IDAS tools, 
including an executive package based 
on artificial-intelligence techniques, 
should be awarded this month. 


Congress studies 
Valley's Success 





Sunnyvale, Calif.—With its phenom- 
enal economic growth and flamboy- 
ant individual success stories, Silicon 
Valley must look like fabled El Do- 
rado to economically depressed areas 
of the U.S. To see if this profile 
could be emulated elsewhere, the 
Joint Economic Committee of the 
U.S. Congress last week held hear- 
ings in this bustling 23-square-mile 


Sitting pretty. National Semiconductor’s Charles Sporck (left) and Advanced Micro Devices’s 





city, which claims to be the home of 
more electronics companies than any 
other city in the world. 

Although the committee has no 
legislative responsibilities, the indus- 
try nevertheless trotted out its top 
brass. Leading off in presentations 
before the committee were Intel vice 
chairman Robert N. Noyce, National 
Semiconductor chief executive officer 
Charles Sporck, Advanced Micro 
Devices chief executive officer W.J. 
(Jerry) Sanders III, C. Lester Hogan 
of Fairchild Camera & Instrument 
Corp., and the valley’s public rela- 
tions laureate, Regis P. McKenna. 

Noyce, Sporck, and Sanders were 
all at Fairchild in the 1960s, when 
Silicon Valley consisted of that firm, 
Hewlett-Packard, Varian Associates, 
and thousands of acres of apricot 
trees. Hogan, who had built Motor- 
ola Inc. into a semiconductor giant, 
succeeded Noyce at Fairchild and 
has since been active in organizing 
industry support for university re- 
search. McKenna has represented 
dozens of electronics startups (in- 
cluding Apple Computer Inc.), and 
has spawned a satellite industry of 
his own, the high-tech public rela- 
tions firm. 

What the Silicon Valley executives 
described, with remarkable unanim- 
ity, was a geographic area in which 
industry was supported by a strong 
university system (principally Stan- 
ford and the University of California 
at Berkeley), where venture capital- 
ists flourish, and where individuals 
are free to hop from job to job fulfill- 
ing personal goals. 

“You will find that most of us in 
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Jerry Sanders spoke about Silicon Valley’s success before a congressional committee. 
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Silicon Valley are strong supporters 
of the free enterprise system, free re- 
ciprocal trade, unfettered mobility of 
people between jobs, and a tax sys- 
tem that recognizes the unusual risk 
taken by venture capitalists,” Hogan 
said. They were also supporters of a 
benevolent personnel policy, in 
which organized labor had no role to 
play, of tax incentives to support risk 
and tax breaks to support research, 
and of an end to restrictions on the 
hiring of foreign engineers. 

Noyce cited “four M’s’’ necessary 
for the success of Silicon Valley com- 
panies: money for investment, sup- 
ported by tax laws that reward it; 
manpower produced by a strong edu- 
cational system and access to foreign 
talent; markets without unnecessary 
export controls; and motivation for 
entrepreneurs, in the form of ade- 
quate financial and personal rewards. 

Duplication difficult. The speakers 
doubted whether their entrepreneur- 
ial Elysium could be duplicated else- 
where because of the need for the 
kind of powerful infrastructure that 
has been built in the valley over the 
past 20 years. (Hogan, however, 
cited the Route 128 area near Bos- 
ton, Research Triangle Park in 
North Carolina, and Austin, Texas, 
as burgeoning high-tech areas.) But 
what all agreed on was that govern- 
ment could best promote the growth 
of high-tech industries—in Silicon 
Valley as well as elsewhere—by sup- 
porting basic research and by remov- 
ing all limitations placed on financial 
incentive. 

When asked what had been gained 
from the event, AMD’s Sanders 
notes, ‘““We’ve been in an educational 
process with Washington for five 
years... . We’re gradually building a 
consensus about tax credits, capital 
gains, and priorities for the nation.” 

Added Rep. Dan Lungren (R- 
Calif.), chairman of the committee, 
“Silicon Valley has shown that it can 
compete successfully with the rest of 
the world, by maximizing risk-taking 
and innovation. To some extent, Ja- 
pan, our biggest competitor, has fol- 
lowed the blueprint developed here.” 

The unfettered development of the 
valley, he added, had implications 
for the congressional debate over 
whether the U.S. needs an explicit 
national industrial policy. From the 
example of Silicon Valley, he said, it 
doesn’t. —Clifford Barney 
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Sapphire substrates improve 


HgCdTe infrared detectors. 


Thousand Oaks, Calif.—Mercury 
cadmium telluride, the proven work- 
horse material for infrared detectors, 
is on its way to greater reliability. A 
team working at Rockwell Interna- 
tional Corp.’s Science Center has 
found an alternative substrate—sap- 
phire—that appears to do away with 
many of the drawbacks of earlier 
HgCdTe devices. Nonetheless, the 





Rockwell researchers are looking at 
other materials for applications 
where wavelengths in the upper half 
of the infrared spectrum are needed. 

It was cadmium telluride—the 
substrate of the earlier devices—that 
had been causing most of the prob- 
lems: it breaks easily, and its electri- 
cal properties vary widely across the 
wafer so that devices from different 


Making the most out of an IR image 


For maximum sensing performance, Rockwell International Corp.’s Science 
Center in Thousand Oaks, Calif., utilizes a two-layer focal-plane array that 
contains all the elements for turning an infrared image into digital data for 
processing. The array consists of two planar chips: on top is the detector array 
to convert IR radiation to electrical current, and on the bottom is a silicon 
multiplexer for reading out individual detector signals. Between the two is a 


flexible metallic interconnection. 


The mercury cadmium telluride arrays are fabricated with spectral respons- 
es that are tailored to specific parts of the IR spectrum, which spans from 1 mi- 
crometer to 12 um. Short-wavelength devices, 1 to 4 um, are used to view the 
earth from aircraft; mid-wavelength devices, 3 to 5 wm, are for night viewing, 
missile seeking and space surveillance sensing. Long-wavelength arrays will 


be turning up in future advanced systems. 


—Larry Waller 
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regions of the same wafer perform 
differently. By turning to sapphire 
substrates, the Rockwell team has 
fabricated detectors that improve the 
crucial characteristic of electrical 
uniformity by a factor of 10, says 
project director J. T. Longo, the as- 
sociate director for electronics and 
electro-optics. 

This evaluation comes from mea- 
suring the level of picture-element 
output of the new detectors packaged 
in a focal plane array (see “Making 
the most out of an IR image,” p. 19) 
and comparing the results with an 
array of devices made with the con- 
ventional CdTe substrate. Only 2% 
to 3% of the new detectors are per- 
forming below peak, compared to as 
many as 25% for the earlier version. 
The contrast is underscored by the 
fact that the test represents only the 
first new devices produced, while the 
25% figure for the earlier version is 
a best-ever mark, explains Longo. 

Innovation. The new Rockwell 


(producible alternative to cadmium 
telluride for epitaxy) has also scored 
high with the Department of De- 
fense, the biggest customer for IR 


fabrication technique, dubbed PACE 


sensors. (It uses them extensively for 
all-weather, day-night target seeking 
and surveillance systems.) The De- 
fense Advanced Research Projects 
Agency, in fact, gave PACE the top 
research award for work done in 
1983 for technical innovation, calling 
it a “dramatic breakthrough.” More- 
over, it “shows great promise of en- 
hancing the performance, producibil- 
ity and cost features of HgCdTe,” 
according to the Darpa award. 

To build the devices, Rockwell 
uses a liquid-phase epitaxy process, 
long since perfected for silicon de- 
vices. As a result, fabrication can be 
controlled more precisely than is pos- 
sible with conventional CdTe _ sub- 
strates. Also, growing the devices on 
2-in. sapphire wafers, instead of on 
the irregularly shaped 0.5-to-1.5-in. 
CdTe pieces, gains a good cost edge. 
“PACE costs $5 to $15 per square 
centimeter, against $100 [for conven- 
tional detectors], notes Longo. 

Uncertain. Investigators are not 
certain why PACE works so well, 
but they believe “it is something in 
the process itself,’ Longo says. For 
one thing, sapphire contains none of 
the jagged low-angle grain bound- 





aries of CdTe, along which disloca- 
tions cluster. In addition, microscopy 
shows PACE remarkably free of 
voids and defects. 

Whatever the reasons for its suc- 
cess, Rockwell has not spared horse- 
power in bringing PACE out of the 
laboratory. A production line is al- 
ready up and running at the Defense 
Systems Group, in Anaheim, Calif., 
turning out arrays in a 32-by-32-cell 
configuration. 

These arrays are going into a num- 
ber of military programs, which 
Rockwell cannot discuss. But the de- 
tectors also play a role in a National 
Aeronautics and Space Administra- 
tion application: an airborne imaging 
spectrometer. Already flight-tested, 
this instrument will be used for min- 
eral exploration on a future space 
shuttle mission. Within six months, a 
64-by-64-cell array will be ready. 

The serious limitation of the 
PACE detector 1s that it does not 
work well above the middle portion 
of the infrared spectrum (wave- 
lengths between 3 and 5 um. This is 
caused by an absorption band in sap- 
phire that closes off the longer wave- 
lengths. —Larry Waller 


































CHIP CARRIERS | 








Wokingham, England—After a slow 
start, a printed-circuit-board chip 
carrier that uses neither ceramic nor 
premolded plastic may at last be 
heading for commercial success. The 
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The Epic chip package is made on nearly standard printed- 
circuit-board production lines. The major difference is the 
use of a precision diamond saw, which usually slices semi- 
conductor wafers but here cuts up the pc board into 
individual chip carriers. These are batch-manufactured—a 
_ 40-by-30-cm pc-board laminate contains up to 1,000 chip- 
_ Carrier bases and allows even a small production line to 
_ handle a capacity of several million devices a week. 
The most complex part, the base of the chip carrier, is 
defined photolithographically by a step-and-repeat camera. 
The 0.5-mm copper-clad laminate is drilled, and the through 


Waterproof, long-lived epoxy chip carrier for pc boards 
finally sees the light at the end of develooment tunnel 





Epic chip carrier, developed by Brit- 
ish pce-board and hybrid maker Tec- 
tonics Ltd., with help from British 
Telecom, neatly solves one problem 
with surface-mounted components— 







How to make a million 


holes are plated using a semiadditive process. 

The sidewalls and lid are made from unclad epoxy-glass 
laminate similar to the base. A film of adhesive is attached 
to one side of the laminate, and then the composite is 
routed to form arrays of sidewalls in precise dimensional 
registration with the arrays on the base part. The base and 
sidewall arrays are bonded in a conventional multilayer pc- 
board press, then the assembly is bonded to a carrier tape 
and cut along the lines of the plated through holes to form 
individual chip carriers. The packages come in tubes ready 
for use by automation machinery. 






making a reliable bond between the 
chip carrier and the board on which 
it is mounted [Electronics, October 
20, 1981, p. 74]. 

Because both the board and the 



















—Kevin Smith 
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SIEMENS ~ 


Select the technology : 
that sets new standards... 


SIPMOS® — Siemens Power MOS 
means more than just power semi- 
conductors in MOS technology. 
When you opt for SIPMOS you get 
the technology that has and 
will set new standards. 


This applies to both SIPMOS 
power and small signal transistors. 
And these examples prove it, 
whatever your priorities. 


@ Superb Price/Performance Ratio: 
Our BUZ 7...transistor family is 
also known as the “ECONOFETs”. 

@ Outstanding Thermal Cycling 
Reliability: A special feature of 
SIPMOS Transistors. 

@ High Breakdown Voltages. 

In power MOSFETs, who supplies 
more 800 V and 1000 V 
MOSFET varieties than Siemens? 








And in small signal MOSFETs, 
_ Siemens offers P-channel types 
up to 200 V as well as N-chan- 
nel types. Package varieties. 

@ Smart Solutions. FREDFETs 
(fast-recovery-epitaxial-diodes) 
for example, provide free- 
wheeling without any problems. 
Or consider the SIPMOS TRIAC. 
It’s free from interference, 
uP compatible, with or without 
zero-voltage crossing capability. 

Set your standards high — SIPMOS 

will meet them. 


Write to: Siemens AG, Infoservice/ 
B 8419, Postfach 156, D-8510 Furth, 
quoting “SIPMOS”. 
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Tough. Because both the board 
and the Epic chip carrier are of 
epoxy-glass, thermal stresses that 
would crack solder joints are ab- 
sent. The chip is encased in epoxy. 


chip carrier are made of ep- 
oxy-glass, there are no ther- 
mal stresses that would oth- 
erwise crack solder joints. 
The chip itself is directly 
mounted on the chip carrier 
and encased in a protective 
blob of epoxy. 

The General Instrument 
Corp., in Hicksville, N.Y., 
tried something very similar 
with its Minipack, intro- 
duced in 1976 [Electronics, 
March 17, 1977, p. 86]. But 
the British package is both 
moistureproof and good for 
20 years of operation, which 
is equal to the design life of 
switching gear for telecom- 
munications exchanges. 

Cheapness and the need for reli- 
able solder bonds were the inspira- 
tion for the Epic package, but in 
evaluating the product, the Ad- 
vanced Hardware Techniques group 
at British Telecom’s Martlesham Re- 
search Centre has found other ad- 
vantages. The Epic chip carrier sur- 
passes its ceramic rivals on electrical 
performance because the solid con- 
ductors of its pads and the lower 
dielectric constant of the laminate 
yield a lower parasitic resistance, ca- 
pacitance, and inductance than ce- 
ramic chip carriers do. Also, the 
plastic coating stops alpha particles. 

In accelerated life-test techniques, 
the Epic package produced outstand- 
ing results when evaluated alongside 
three other package types, according 
to Nihal Sinnadurai, who heads up 
the Martlesham group. The 100-year 
cumulative failure rate for Epic was 
found to be 3%; that for ceramic 
chip carriers, 30%; for small-outline 
integrated-circuit packages, 98%; 
and for dual in-line packages, 97%. 

The advanced techniques group 
has also improved Epic’s thermal 
performance over earlier versions. 
Epoxy-glass is more of a heat barrier 
than a heat sink, says Sinnadurai, 
and this has limited chip dissipations 
to 500 mW. But by positioning extra 
plated through holes in the die bond- 
ing area, the thermal conductivity 
can be improved by a factor of 20. 
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So when a package is provided with 
a heat sink, it can comfortably han- 
dle 10 W. Under these conditions, 
the die’s junction temperature would 
be 100°C and that of the heat sink, 
30°C. Moreover, says Sinnadurai, the 
extra package cost is negligible. 

For all of Epic’s attractions, Tec- 





tonics has had its problems bringing 
it to the market. Ambitious expan- 
sion plans brought the company to 
its knees in 1983, but managing di- 
rector Anthony Cook and technical 
director William Gurnett salvaged 
the pc-board operation and the Epic 
technology. Subsequently, they have 
focused most of their efforts on pro- 
moting Epic in the U.S. market 
through S.A. Communications Inc., 
San Diego, which is currently proto- 
typing Tectonics’ line of standard 
and custom pc-board chip carriers. 
Several potential suppliers are negoti- 
ating a technology license with Brit- 
ish Telecom, which holds the master 
patents on the technology [Electron- 
ics, Oct. 20, 1981, p. 86]. 

Initially, the idea was to offer a 
standard range of packages from 8 to 
256 pins with 50- and 25-mil pitches. 
But, says Gurnett, the company has 
been inundated with requests for cus- 
tom packages that can be tooled up 
for as little as $2,600. 

Now the company must show that 
it can deliver in volume and can op- 
erate its nearly standard pc-board 
production lines at their potential ca- 
pacity of 8 million of the new chip 
packages a week (see “How to make 
a million,” p. 20). —Kevin Smith 


FOREIGN TRADE 


Tandon charges Korean disk drives 


are pirated, asks ban on imports 


Washington, D.C.—Tandon Corp. 
has charged that five people—two of 
them former employees—stole its de- 
signs for a new half-height floppy 
disk and sold them to a South Kore- 
an conglomerate. The Chatsworth, 
Calif., disk-drive maker has peti- 
tioned the International Trade Com- 
mission for a ban on imports of the 
copied drives and has sued for $150 
million in damages. 

After a late-August examination of 
charges of industrial espionage and 
sabotage brought by Tandon, the 
ITC voted unanimously to launch an 
investigation. The commission has 
about a year to do its sleuthing and 
decide on a course of action. 

Tandon made the charge against 





the Lucky-Goldstar Group, a Seoul- 
based conglomerate, and the Format 
Corp., a Westlake Village, Calif., 
company created by former Tandon 
employees. Two of them, Tandon 
claims, were former engineers who 
conspired to leave the firm and steal 
its proprietary technology for the 
TM 65, a new direct-drive, half- 
height 344-in. floppy disk. 

Coming clean. In its petition, Tan- 
don explains that one of its former 
employees, Philip Tomasi, decided to 
come clean and advise Tandon of the 
situation “after much moral reflec- 
tion” and the firm’s promise not to 
institute a civil lawsuit against him. 
Tomasi’s statement, which consti- 
tutes the evidence for Tandon’s 
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PLESSEY JUST GAVE VMEbus 
WHAT IT NEEDS MOST. 


PLESSEY. 





Introducing a full line of board level hardware, software and 
technical support for all your VMEbus systems. 

Take a bus as powerful, versatile, reliable and future 
compatible as VME. Add a company as powerful, versatile, 
reliable and future compatible as Plessey and you have 
everything it takes to board the VMEbus with 
complete confidence. 

Introducing Plessey VME. Plessey has a full 
range of VME board level hardware, software 
and technical support services. We'll give you 
the languages, operating systems, the 
drivers, complete technical assis- 
tance and, of course, that famed . 
Plessey guarantee with worldwide — 
backup. All to support our superior 
VMEbus products including . . 

VMEbus Single Board Computers. 
Build your systems around any of our four’ 
new single board computers with features that 
include up to: 

@ 10 MHz 68000, 512 Kbytes of memory and 
128 Kbytes EPROM 

512 Kbytes of dual ported memory 
Memory management, DMA controllers, virtual 
memory processors 

® 3 serial ports, multi protocol serial I/O 

@ 24-bit bidirectional parallel /O 

@ Floppy disc controller, real time clock with battery backup 
@ And a lot more. 

VMEbus Memories. Enhance your system with 
add-in memories including: 

@ Parity boards up to 4 Mbytes capacity with 
270 ns access time 
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Towcester Pearl River 78190 Trappes 
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@ ECC boards up to 3 Mbytes capacity with 300 ns access time. 
@ Static RAM/EPROM boards with up to 256 Kbytes of both 
RAM and EPROM in 16 JEDEC standard sockets 
e@ And up to 128 Kbytes high speed static RAM boards with 
140 ns access time and on-board battery backup. 
VMEbus Controllers, Graphics and I/O Boards. 
Plessey VME also includes: 
@ Winchester / floppy disc controllers 
@ Intelligent SASI controllers 
@ 16-colour graphics boards 
@ 6-channel serial I/O boards 
@ And more coming. 
VMEbus Software. Support your 
system with our wide range of firmware 
and software products: 
@ Monitor: EPROM resident 
monitor/debugger 
@ Ideal: EPROM resident 
assembler/editor 
@ Basic and Forth language compiler/ 
interpreters 
@ COHERENT™: UNIX’ V7 compatible 
: single/multi-user operating system y 
e pSOS: EPROM resident multi-tasking / 
real time executive. 7 
VME ... the Plessey Way. If you are building your Pa 
business on VME, Plessey VME means business. Right / 
now and in the future with new VME products on 7 
the way. For details on our comprehensive aa 
VMEbus products and capabilities, call or write 4 ys 
to your nearest Plessey Microsystems Office, / 
or use the coupon below. 7 


*COHERENT is a trademark of the Mark Williams Corp. 7 Sy S. 
+UNIX is a trademark of Bell Laboratories 
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claims, details a scheme whereby the 
ex-employees established Format, al- 
legedly to build and sell a prototype 
of the 314-in. drive that Tomasi had 
been developing at Tandon. 

Part of that deal involved massive 
photocopying of Tandon documents 
and drawings. To make potential 
manufacturers believe that the docu- 
ments were Format’s, “We spent 
hours in front of a Xerox machine 
placing Format’s logo on the Xe- 
roxed documents where the Tandon 
name used to appear,’ Tomasi says 
in his statement attached to the peti- 
tion. Moreover, his partners “used 
Tandon scopes and exercisers [sic] 
for tests, and assembled heads for 
Format drives at Tandon’s facilities.” 

Good faith. Apparently, Lucky- 
Goldstar, rated by Fortune as the 
50th largest industrial group outside 
the U.S., believed the Format prod- 
uct was authentic and agreed to pay 
$1 million for the design, with 
$500,000 as down paymert. It then 
set up Gold Star Tele-Electric Co. to 
manufacture the drive, which For- 
mat planned to buy from a Lucky- 
Goldstar trading company based in 
Los Angeles. 

The trading company reports that 
it stopped importing the disk drives 
two months ago because Format 
could not pay for them. Electronics- 
Week was unable to contact Format, 
which has no listed telephone num- 
ber in Westlake Village. 

Tandon contends that if Tomasi 
had stayed with Tandon and finished 
his work, the TM 65 direct-drive 
floppy disk system would have been 
in commercial production by the 
summer of 1983. His departure, cou- 
pled with prolonged sabotage, de- 
layed product introduction by nearly 
a year, contends Tandon. As a re- 
sult, the firm alleges, it has lost busi- 
ness in excess of $50 million while 
Gold Star Tele-Electric and Format 
can expect sales approaching $35 
million in 1985. 

At the same time it submitted the 
petition to the ITC in early August, 
Tandon filed a civil suit in Federal 
District Court in Los Angeles, seek- 
ing $150 million in punitive dam- 
ages. From the ITC, Tandon wants 
relief in the form of an order barring 
entry of the South Korean-made 
drives to the U.S. and a permanent 
cease-and-desist order that would 
close down Format. —Karen Berney 
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CLOSED-CIRCUIT TV 


IBM takes to the sky to extend 


Interactive educational network 


New York—International Business 
Machines Corp. doesn’t believe in 
big classrooms to show its customers 
how to use its hardware and soft- 
ware. In fact, IBM has done so 
much teaching that last year its In- 
formations Systems Group extended 
its closed-circuit-television education 
delivery system with a satellite-based 
network that was demonstrated to 
outsiders late last month. 

The Interactive Satellite Education 
Network (ISEN) uses a compressed 
digital video technique that converts 
analog signals into digital form and 
transmits them from IBM broadcast 
studios in New York and Chicago to 
a satellite in a geosynchronous orbit 
22,300 miles above the earth. These 
audio, video, and data signals are 
then beamed back and displayed in 
classrooms at Ssatellite-receiving cen- 
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ters in New York, Chicago, Dallas, 
Houston, and Minneapolis. 

IBM says a third broadcasting stu- 
dio will be operational in Los Ange- 
les by December, and there will be 
an additional six receiving centers in 
Los Angeles, San Francisco, St. Lou- 
is, Boston, Hartford, Conn., and in 
Washington, D.C. 

The problem, as IBM saw it, was 
developing a cheaper delivery system 
that could link more remote custom- 
ers with a single instructor, while re- 
taining meaningful interaction be- 
tween them. “The key feature of the 
system was the ability of the student 
to interact just as if he was in a 
[standard] classroom,” explains W. 
Lee Noel, IBM?’s director of techni- 
cal education. 

Students can communicate with 
instructors by using a student re- 
sponse unit con- 
taining a voice- 
activated micro- 
phone, a_ call 
button, and a Se- 
ries of keys that 
are used to an- 
swer the instruc- 
tor’s multiple- 
choice questions. 

Instructors are 
able to deter- 
mine the _ loca- 
tion of a ques- 
tioner, give tests, 
and score results 
by using infor- 
mation that is 
displayed on a 
touch-sensi-tive 


In touch. An instruc- 
tor in the studio of 
IBM’s ISEN facility 
can work with cus- 
tomer-students 
across the U.S. by 
using the keyboard 
and the touch-sensi- 
tive screen at the 
control panel. 
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Announcing 52 of the toughest devices that ever For information, contact your nearest sales office 
served their country. The FAST™ high-reliability or authorized distributor. 
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_ All 52 devices are designed to perform under = i CHECK OUR REFERENCES. | 
rigorous military requirements. With 13 currently =|: = = Write for our free Reference Guide featuring all 
sale : a QPL I. And an additional 10 _ | rairchild Digital HiRel devices, including FAST. I 

Fairchild high-reliability devices utilize hermetic From Portland, ME. ! ame Title 
ceramic packaging and are tested to —55 to + 125°C —_ OY 
temperature specifications. Plus, our proven FAST SS | Company 
(Fairchild Advanced Schottky TTL) technology gives = AIRGHILD | ere 
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Fairchild Digital Division, 333 Western Avenue, South Portland, Maine 04106. 
FAST (Fairchild Advanced Schottky TTL) is a trademark of Fairchild Camera and Instrument Corporation. 
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spectrum. A broad-base line of top-quality 


integrated circuits supporting a wide range of electronic 
data processing applications. 


Harris has it all. Analog. Digital. CMOS. Bipolar. 
Standard products. Gate arrays. Standard cells. Full 
~ custom. Silicon and gallium arsenide. Able to meet any 
high-performance, high-reliability or low-power 
requirement. Along with the experts who can help you 
meet your exact IC needs. And the latest generation of 
manufacturing and testing equipment meeting exact 
screening requirements to eliminate unwanted 
surprises. 





















PRODUCT TECHNIQUES 
e Standard Products 

e Programmable Logic 

e Gate Arrays 

e Standard Cells 

e Full Custom 


TECHNOLOGIES 
e Bipolar Digital 
e Bipolar Analog 
e CMOS Digital 
e CMOS Analog 
e Dielectric Isolation 
e Gallium Arsenide 























LINEAR 
e Op Amps 

e Comparators 

e Voltage Reference 
e Analog Switches 


DATA ACQUISITION 
e Analog Multiplexers 
e D/A Converters 
e A/D Converters 
e Sample-and-Hold 
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Establisning new frontiers in EDP. Harris has always 
been acknowledged as an industry innovator, at the 
vanguard of IC breakthroughs. 

The latest is the 80C86: the first CMOS 16-bit 
microprocessor. Supported by a full family of peripheral 
circuits, the 80C86 has all the high performance of 

























ANALOG COMMUNICATION 
e Subscriber Line 
Interface (SLIC) 
e CODECs 
e PCM Monolithic Filters 
e CVSD 


DIGITAL COMMUNICATION 
e CMOS 1553 Bus 
Interface 
e CMOS UART/Bit Rate 
Generator 
e CMOS Manchester 










Intel’s industry-standard 8086— even runs the same . Ecce 
software without reworking— but requires only 10% of ear e 


the power to operate. 

It’s that kind of competitive edge Harris can give you 
for all your applications. In mainframes and micros. 
Printers and plotters. State-of-the-art and industry- 
standards. 
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MICROPROCESSOR 
e CMOS 80C86 — 16 Bit 

e CMOS 80C88 — 8/16 Bit 

e CMOS 80C85 RH —8 Bit 

e CMOS 6120 — 12 Bit 

e CMOS 8/16-Bit Peripherals 


MEMORY 

e Bipolar PROM 

e CMOS RAM 

e CMOS PROM 

e Bipolar/CMOS 
Programmable Logic 

e CMOS Memory Modules 












rlatest short form products ee Fy 
catalog. And put your product one step 
ahead. 


Write: Harris Semiconductor Sector, 
P.O. Box 883, MS 53-035, Melbourne, 
Florida 32902-0883. 





GALLIUM ARSENIDE 
e Microwave FETs 

e Microwave Amplifiers 
e Digital 


RADIATION HARDENED 
e RAMs/PROMs 

e Microprocessors 

e Gate Arrays 

¢ Op Amps/Multiplexers 















Harris Semiconductor Sector: Analog-Bipolar Digital- CMOS Digital- Gallium Arsenide-Semicustom -Custom 
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WORLD'S LOWEST PROFILE, 
FULLY SEALED 
BINARY CODED SWITCH 


New Switch Saves Space. 
However you look at it, EECO’s 

new Series 3300 MICRO-DIP* 
switch is the lowest profile binary- 
coded rotary switch in the world. An 
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.390 inches square, the new switch 
allows a compact board architecture 
never before possible with conven- 
tional rocker or rotary switches. 


Fully Sealed. We've completely and 
permanently sealed the new MICRO-DIP 
switch top and bottom to be impervious to 
automatic wave solder and cleaning pro- 
cesses. The switch withstands the stringent 
Fluorinert™ leak test for board-mounted compo- 
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was never easier. Our screwdriver-slot and extended 
Shaft actuators make setting binary values a one-step 
fo) ol-1¢- (rela mm (om alqr-rem (om ib lanl e)(-Mmuiitamanle)it/e)(-m cele).<-1arelg 

<j To [== (os (01-10) cM gem al=1-10 mi Com ore)aiv,-)aahice)aame)al-malelaaley=\¢ 
system to another. Simply dial in the value you need. 
Positive detent actuation lets you know your setting is — 
securely entered. ee 
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screen in the ISEN studio. 
Currently, 23 courses are being of- 
fered in data-processing manage- 
ment, communications, office com- 
puter systems, and operating sys- 
tems. Courses typically last from 
three to four days with eight to 12 
students per class. Noel estimates 
that 9,000 to 9,500 customers will 
use ISEN in 1984. —George Leopold 


TRANSPORTATION 


Electronic system 


drives autobus 





Furth, West Germany—When the 
bus driver takes his hands off the 
steering wheel and lets his vehicle 
run on its own, he is not trying to 
impress his passengers with daredevil 
affectation. What he is doing is let- 
ting an electronic system guide the 
vehicle, at least along a 1.4-km 
stretch of a bus route in this north 
Bavarian city. 

The electronics system was devel- 
oped by the New Technologies Divi- 
sion of the 144-year-old engine and 
commercial vehicle maker Maschin- 
enfabrik Augsburg-Niirnberg AG. 
Central to its hands-off bus guidance 
is an electrified cable in the road sur- 
face. The induced electromagnetic 
field is picked up by antennas on the 
vehicle’s undercarriage and processed 
to produce control pulses. 

These pulses act on the vehicle’s 
hydraulic system, which in turn op- 
erates on the steering rods, keeping 
the bus following the cable. It is ap- 
propriately named Spurbus, German 
for track bus. 

The tests in Fiirth, to last until the 
end of next year, are to determine 
system performance and driver reac- 
tion under actual conditions, as well 
as acceptance by the city’s traffic au- 
thorities and the public. But Gunther 
Dreher, Spurbus project leader in 
charge of electronics system develop- 
ment, cautions against considering 
the current hands-off tests as a first 
step toward a driverless bus. “For 
psychological reasons, passengers 
and pedestrians will not approve of 
such means of transportation on a 
busy city street,’ he says. 


Rather, what the Spurbus develop- 
ers and supporters have in mind as 
practical goals are better use of avail- 
able road space, greater economy, 
and more passenger comfort. 

Given a fairly straight cable route 
and a relatively good road surface, 
the Spurbus deviates from the cable 
by no more than +1 cm; it therefore 
gives passengers a much smoother 
ride than a driver can. To 
be sure, along curves or 
with strong side winds 
the deviations are greater, 
but they are still less than 
with manual steering. 

In road layout and 
space allocation, German 
traffic authorities general- 
ly assign 3.5 m (about 
11.5 ft) of lateral road 
space to a bus, which in- 
cludes a safety margin on 
either side of the vehicle. 

A vehicle equipped 
with the Spurbus’s elec- 
tronic guidance scheme, 
need be given only a 2.8- 
m (roughly 9-ft) track for 
safe navigation. That 
makes it possible for bus- 
es to operate along very 
narrow streets where they 
were not allowed to run 
before. Furthermore, be- 
cause the buses are using 
less space, bridges and 
tunnels can be made nar- 
rower, saving considerable money. 

What’s more, an electronic system 
can guide a bus accurately along the 
edge of a platform at a bus stop 
without damage to the vehicle. If the 
platform is high enough, passengers 
can conveniently get off and on the 
bus without stepping up and down, a 
boon to the infirm. 

Safety first. In developing the sys- 
tem, Dreher says, “‘safety was upper- 
most on our minds.” Therefore, all 
components and subsystems are du- 
plicated—and some cases even tripli- 
cated. This redundancy starts with 
the roadside equipment, where two 
generators feed an alternating cur- 
rent to the cable. The latter, a con- 
ventional 10-mm power cable, 1s 
placed in a slit 3 to 5 cm deep in the 
road surface and then is covered 
with tar. 

The current, delivered at between 
5 and 10 kHz, sets up an electromag- 
netic field concentrically around the 


Look, Ma, no hands! The Spurbus, guided by a cable, 
can precisely navigate along the edge of a platform bus 
stop. Passengers can easily step straight on board and 
enjoy an exceptionally smooth ride. 


cable. This induces voltages in the 
vehicle’s two antennas—one in the 
front and the other in the rear of the 
undercarriage—with the voltage am- 
plitude depending on the antennas’ 
position relative to the cable. 

In an electronics unit, behind the 
driver’s seat, the antenna outputs are 
processed into a desired set-value sig- 
nal. This signal acts upon the vehi- 





cle’s hydraulic system, which moves 
the front axle’s steering rods in such 
a way that the bus stays on its track 
as defined by the cable. The hydrau- 
lic system is redundant, too, having 
two identical, independently operat- 
ing channels. 

Redundancy figures most in the 
electronics unit, which is designed as 
a three-channel system. Antenna sig- 
nals are selected according to two- 
out-of-three principles: in one chan- 
nel, three signals are compared with 
each other, and if one deviates from 
the others it is disregarded. Each of 
the two “good” signals is fed to the 
other channels for processing into 
outputs for the steering controls. 

The channel in which signal com- 
parison takes place has an Intel 
8085-based monitoring and switching 
processor. It monitors the operation 
of each of the other two channels 
and switches operation from one to 
the other. The twin control channels 
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are made to operate alternately for 
about 60 s, a measure to periodically 
ascertain that the channels are func- 
tioning properly. In the case of a 
malfunction in one control channel, 


the processor switches operation to 
the other control channel and, with 
an alarm, alerts the driver to the fact 
that he has only one channel to rely 
on. —John Gosch 


Jumbo outdoor video display 


glows with 151,200 color cells 





Tokyo, Japan—Visitors to next 
year’s Expo ‘85 science and technol- 
ogy exposition at Tsukuba, approxi- 
mately 60 km north of here, will be 
treated to a widescreen outdoor vid- 
eo display that is almost 160 ft. diag- 
onally. Developed by Sony Corp., 
the display’s brightness measures 
over 1,500 footlamberts—more than 
10 times that of home TVs—for 
viewing in daylight. Optimum view- 
ing distance is about 200 meters, but 
the display should be visible from 1 
km away. 

For Satoshi Shimada, general man- 
ager of the Product Planning Center, 
this display provided a_ second 
chance to pioneer in large matrix ar- 
ray panels. Back in 1968, he devel- 
oped what he claimed was the 


Tri-color. Large-array display cells have 
three electron flood sources (one for each 
primary color) with a common cathode. 
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world’s first full-scale matrix array 
display for a TV set. Its 8-ft diagonal 
size was large for its time. The incan- 
descent bulbs used as light-emitting 
elements were not elegant, but their 
use made it possible to develop the 
project without taking the time to 
invent a new type of display device. 

This time around, though, Shi- 
mada did develop a new display de- 
vice. It is in effect an oversize vacu- 
um fluorescent tube, but totally un- 
like those used in calculators or test 
equipment. Shimada’s cell can dis- 
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play color trios—individual side-by- 
side rectangles of red, green, and 
blue. 

The individual cells have three 
electron flood sources (one for each 
primary color) with a common cath- 
ode. Actual electron sources are elec- 
trons passing through individual 
grids, which are maintained at low 
positive potentials. (This type of con- 
figuration is known as a diode elec- 
tron source). 

Unlike conventional cathode-ray 
tubes in which electrons leave the 
gun at high velocity, all acceleration 
in these cells occurs as the electrons 
travel from the electron sources to 
the phosphor screen. Total accelerat- 
ing voltage at the phosphor screen is 
about 10 kV for high brightness and 
efficiency. 

The cells measure 8 cm wide by 
4.5 cm high by 2.5 cm deep. They 
are bundled in 4-by-6-cell units, 
which are assembled to form the 40- 
by-25-m screen with 378 lines verti- 
cally by 400 color trios horizontally. 

The new display differs from the 
conventional picture tube in which 
picture elements in alternate inter- 
laced fields are illuminated in se- 
quence as the electron beam scans 
across the screen. For starters, the 
signal is converted to a noninterlaced 
format with 60 complete frames. 
Moreover, processing and driving 
circuits convert the video signal to a 
parallel format with the primary-col- 
or dot of each pixel controlled by a 
separate 8-bit digital pulse-width- 
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sition next year. More than 10 times brighter than home TVs, the display should be visible a kilometer away. 
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modulated signal. All dots are turned Shimada says he is particularly sion. Moreover, he says that the dis- 
on simultaneously, and the fraction proud of three aspects of the display. play’s 151,200 color trios far exceeds 
of the frame interval that each re- The display tubes are designed for those of smaller billboard-like dis- 
mains on is proportional to bright- constant brightness despite manufac- plays currently available. 

ness. A high duty ratio makes possi- turing differences or emission slump Shimada says Sony has no plans 
ble the high brightness at reasonable during operation. And although the for the unit after the exposition. He 
accelerating voltage and beam cur- average power of 800 kW appears’ does note that the viewing distance | 
rent. Automatic beam-current con- high, he claims that 90% of that from Manhattan would be perfect if 
trol maintains the current at a con- power is in the electrons that strike the display were set up on the New 
stant value when the beam is on. the screen to produce visible emis- Jersey Palisades. —Charles L. Cohen 


Machine vision moves downscale as manufacturers adopt 
better lighting control and analog processing 





Cambridge, Mass.—Machine vision chine vision system is that it recog- correspond to the shape of a feature 
systems are starting to filter down to nize a user-defined feature. Usually that the machine is programmed to 
smaller, less affluent users. At least the feature is a simple, fixed charac- recognize. Thus, the problem of pat- 
that is the opinion of Perry C. West, teristic like the edge of a box or a_ tern recognition becomes one of dis- 
president of Automated Vision Sys- handle, but even a fixed feature can  tinguishing light from dark—the eas- 


tems in Campbell, Calif. appear differently to a machine if the iest distinction for a machine vision 
“Many industrial applications for lighting varies. Accordingly, West fa- system to make. 

machine vision do not require the’ vors controlling the ambient light so West cautions that recognizing an 

duplication of human vision capabili- that parameters like brightness and object by the light it reflects, or by 

ty since the tasks on the shop floor angle of incidence are well defined. its shadow, is of limited usefulness 

are mostly narrow and repetitious,” He has developed an algorithm in for tasks that involve inspection or 


West explained at the Machine Vi- which light is used not only to illu- assembly. But, he says, it can be the 
sion Workshop sponsored by the So- minate an object, but also to define a cheapest and therefore best solution 
ciety of Manufacturing Engineers given feature as an object passes un- for simple tasks like sorting. 
held here in late August. derneath it: because light travels in a Cheap 3-d. If a user needs to ac- 
Accordingly, manufacturers of ma- straight path, an interruption of its complish more than sorting, howev- 
chine vision equipment have begun path by a solid object of known di- er, it is also possible to extrapolate 
to focus on making their products mensions will cause a two-dimension- the interplay between light and dark 
cheaper. Steven Thomas, an engineer al shadow to appear, whose edges into a three-dimensional picture. Ac- 


with the Training Depart- | cording to Susan Gerves, 
ment of Automatix in Bi- =. president of Imaging Di- 
lerica, Mass., maintains LC . mensions Inc. of Tucson, 
that “extensive AI [artifi- a Ariz., analog circuitry is 






cial intelligence] capability 
may be desirable for our 
big customers like GM, 


but for the person sorting | 
ae | 


perfectly adequate for 3-d 
imaging. It is also cheaper 
to manufacture a machine 
vision system that bypasses 
the exacting production re- 
quirements inherent in dig- 


OBJECT 


boxes in a medium-sized 
warehouse, AI just isn’t 


cost-effective.” Thomas ital circuits. 
sees the smaller user buy- Imaging Dimensions has 
ing aflexible image proces- = —o&€™ , developed a system that 
sor like the Automatix 4 7 f enhances gray-scale differ- 
(which, disappointingly, U) ences (or heat differences if 
was the only kind of ma- | i infrared is used) and dis- 
chine that the SME pro- ce plays them on a 2-d moni- 
vided at a workshop billed LONGITUDINAL - tor using light intensity as 
as “hands on’’) and hook- eR a third dimension. The fol- 
ing it up to a Series of : lowing analog depth cues 
cheap video cameras. Sharp eye. In Imaging Dimensions’ system, an object is defined in produce the 3-d image: 
The one indispensable _ termsofits axes. The relationship between any axis and the othertwo light reflected from an ob- 
requirement for any ma-_ changesas the object is rotated, and is easily quantifiable. ject’s edges is less if the 
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object is far away; the rotation of an 
object (virtual or actual) appears 
faster if the object is closer; a line of 
known dimensions placed at a 
known distance from the imager ob- 
scures the object in a quantifiable 


way. The use of analog techniques 
also allows the system to perform 
real-time manipulations such as im- 
age rotation and zooming, and re- 
quires only a few knobs for control. 

Gerves claims that the system, 





now in prototype, “will be affordable 
to a larger group of scientists and 
technical personnel than currently 
use 3-d imaging.” Applications range 
from medical thermography to sur- 
face analysis. —David M. Weber 


silicon carbide ceramic furnishes high power dissipation 


IN a package with directly bonded aluminum interconnects 





Tokyo—A_ new silicon carbide ce- 
ramic developed by Hitachi Ltd. of- 
fers several significant advantages 
over conventional substrates. This 
development, which is being eyed for 
use in high-power-dissipation pack- 
ages for multiple very large-scale in- 
tegrated circuits, boasts an attractive 
coefficient of expansion and a low 
rate of alpha-particle contamination. 

Hitaceram SC-101, as Hitachi calls 
its new material, is the basis of a 
silicon wiring board with two layers 
of aluminum interconnections bond- 
ed directly to the ceramic substrate. 
Hitachi expects to use this technol- 
ogy for VLSI modules that include 
bipolar-logic large-scale ICs, comple- 
mentary-MOS large-scale integration, 
analog LSI, and memory chips, as 
well as combinations of these. 

Made with a hot-press process 
from polycrystalline granules, this 
new material is superior to conven- 
tional ceramics, including beryllia 
and alumina, because its thermal co- 
efficient of expansion is an almost 
perfect match for single-crystal sili- 
con, allowing the silicon wiring 
board to be die-bonded for low ther- 
mal resistance. Conventional ceram- 
ics have about double the TCE, 
which tends to fracture the silicon. 

Strong points. Moreover, the sili- 
con carbide has even better thermal 
conductivity than metallic alumi- 
num. Its conductivity is more than 
nine times that of alumina and 1.1 
times that of beryllia. Other attrac- 
tive characteristics of the silicon car- 
bide ceramic include high strength, 
high electrical resistivity, high resis- 
tance to attack by chemical reagents, 
and a minimal quantity of the impu- 
rities that generate the alpha parti- 
cles that cause soft errors. 
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A key advantage of the new pack- 
age design is that conventional chips 
designed for wire bonding can be 
used without any design changes. 
However, an additional photolithog- 
raphy process is necessary to fabri- 
cate the barrier metal pads for the 
solder bumps. Fortunately, the barri- 
er metal pads can be 
fabricated equally 
well on the alumi- 
num  wire-bonding 
pads and on the sili- 
con dioxide at the pe- 
riphery of the chip. 
This permits the use 
of a total of 80 solder 
bumps on each mem- 
ory chip for excellent 
heat conduction, 
even though only 27 
bumps are needed for 
electrical contact. 

For the _ initial 
demonstration of the 
package, Hitachi en- 
gineers at the firm’s 
Device Development 


Center built a 6-K memory with six 
1-K bipolar memory chips in a 108- 
pin package. This module has an ac- 
cess time of 4.5 ns and a power dissi- 
pation of 6 W. Temperature rise is 
only 5°C/W, half that of an alumina 
package of the same size with the 
same heat fin. -—Charles L. Cohen 





Powerful. High-dissipation package for multiple very large- 
scale integrated circuits has a silicon wiring board with two 
layers of interconnections bonded to the ceramic substrate. 


Feature-laden home control system 


uses IV set as 


New York—Manufacturers of TV 
sets like to devise new uses for their 
products and General Electric Co. is 
no exception. The Fairfield, Conn., 
firm is unveiling a home manage- 
ment system designed for easy pro- 
gramming through a TV set. 


its display panel 





The system, called HomeMinder, 
‘can virtually run the modern house- 
hold—adjusting temperatures, dim- 
ming lights, turning appliances on 
and off at specific times, storing mes- 
sages, and displaying important dates 
and appointments,” claims Judy 
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Make Hewlett-Packard your one-stop 
source for electronic production test. 


If you’re building systems for 
production test, HP can keep you 
from spending excessive time in 
subsystem design. That’s because 
we’ve already done the work for 
you and offer a variety of electronic 
test subsystems...each with numer- 
ous options for application flexibility. 


HP 3488A. Low cost, 


versatile switching. 

When you’re switching a variety 
of input and output signals to the 
device under test, the HP 3488A 
Switch/Control Unit provides high 
performance at a fraction of the cost 
of do-it-yourself solutions. It offers 
VHF and matrix switching from DC 
to 300 MHz. General purpose or 
multiplexing relay cards, on-board 
memory and more. Now you can 
simplify today’s setups...and tomor- 
row’s revisions. 


HP-IB: Not just IEEE-488, but the 


DESIGNED FOR 
hardware, documentation and 
support that delivers the shortest 


SYSTEMS path to a measurement system. 


Which means you can have a cus- 
tom test system operational in mini- 
mum time. 

With these three subsystems, you 
buy only the performance you need, 
and match it directly to your applica- 
tion. All three are HP-IB compatible. 
That’s good news when it comes to 
system integration. And you get the 
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HP 3497A. Accuracy with 
high point count. 


For precision voltage, temperature 
and resistance measurements, choose 
the HP 3497A Data Acquisition/ 
Control Unit. With its 17-bit A/D, 
you can resolve microvolt signals. 
You can also do four-terminal resis- 
tance measurements, and handle 
up to 1000 analog or more than 1300 
digital channels. Optional controller- 
specific software gets your applica- 
tion up and running even sooner 
and helps you get the most from your 
system. Plus, front panel key- 
board/display speeds manual set- 
up and troubleshooting. 


HP 3488A Circle 31 
HP 3497A Circle 32 
HP 6942A Circle 33 





documentation that makes it easy to 
maintain and modify as your testing 
needs change. For all the details, 
contact your local HP sales office 
listed in the telephone directory 
white pages. Ask for the electronic 
instruments department. And find out 
about our OEM discount schedules. 
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HP 6942A. High speed with 
stimulus/response/control. 


Put the HP 6942A Multiprogram- 
mer to work in functional testing of 
circuit boards and subsystems. Use its 
12-bit A/D to digitize and store sig- 
nals to 33 kHz. Create a variety of 
stimulus, response and control 
functions. Measure time-interval, 
frequency, voltage, current, resis- 
tance, up/down counting. Detect 
levels. Sense events. And test-oriented 
software commands make program- 
ming easy in automated test systems. 


() 
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Video menu. Pictures and prompts are displayed (in color) on the TV screen. The user selects 
a function by pressing the corresponding numbered button on a remote handset. 


Ziegler, spokeswoman at the GE 
Video Products Division in Ports- 
mouth, Va. 

Thanks to a production and mar- 
keting arrangement with BSR Ltd., 
in Blauvelt, N.Y., HomeMinder uses 
much of the control circuitry used in 
the BSR X-10, manufactured by Az- 
tec Ltd., a BSR subsidiary in Hong 
Kong. But HomeMinder differs from 
the X-10 and other home control 
systems because it uses GE-devel- 
oped software to display its functions 
on a standard TV set. 

‘Television occupies a central lo- 
cation in the home, and people are 
already accustomed to programming 
video cassette recorders from their 
TV,” says Richard B. Williams, gen- 
eral manager of marketing for GE 
Video. “Controlling their homes 
from the same location is a natural 
transition.” 

When the system becomes avail- 
able for the 1984 Christmas season, 
the suggested retail prices will be 
about $500 for HomeMinder and $20 
each for the modules—although 
those figures are expected to come 
down as the market develops over 
the years and the cost of the micro- 
processors continues to fall. The 
price of other home security systems 
is substantially less—$300 or un- 
der—but these units are not as easy 
to program as the HomeMinder is. 
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Williams predicts that by introduc- 
ing HomeMinder today, GE is tak- 
ing the first step toward establishing 
a new market that “shows all the 
promise and growth characteristics 
of the VCR category 10 years ago.” 

However, other TV set makers 
such as RCA Corp. and Matsushita 
Electric Industrial Co. state that they 
have no plans to introduce anything 
comparable in the near future. At 
Zenith Radio Corp., John Taylor, 
manager of public relations, says his 
company’s high-end System 3 televi- 
sion [E/ectronics, May 19, 1983, p. 


42] might be expanded to accommo- 
date many of the functions offered 
by GE. 

To use HomeMinder, the consum- 
er purchases a device similar in ap- 
pearance to a cable hookup that con- 
nects to any TV set’s rf inputs 
through a coaxial cable. (Home- 
Minder is included with GE’s 25-in. 
component TV set). Appliances to be 
controlled connect to modules that 
plug into standard ac sockets. Con- 
trol pulses are sent from the TV to 
the modules through the house’s wir- 
ing system. 

A wireless, hand-held remote con- 
trol panel displays the various func- 
tions on the screen. Visuals show 
each room of the house, along with 
numbered menus of lights and appli- 
ances. Simple questions such as 
“What do you want to turn on?” or 
“Where is it?” assist the user. Items 
displayed on each menu are selected 
by pressing the corresponding num- 
ber on the handset (which also sets 
the time and date for automatically 
programming appliances when the 
homeowner is away). 

Other features include a video 
memo pad that remembers appoint- 
ments by activating the screen at a 
preprogrammed time. A built-in ran- 
dom number generator turns lights 
and sound equipment on and off at 
irregular but plausible intervals (de- 
pending on the time of day), to give 
the house a “lived-in’’ appearance. 
HomeMinder can also be operated 
from outside the home through a 
tone-key phone and existing tele- 
phone wiring. —David M. Weber 


Memory makers ponder packages 


that will set shapes of megabit chios 


-Dallas—Such is the pace of their 


business that vendors of dynamic 
random-access memories already 
have megabit chips in the early de- 
sign stage, even though the first 256- 
K versions are just going to market. 
Understandably, the memory makers 
are anxious to settle on one standard 
shape for the coming surface-mount- 
able high-density parts. But history 





appears to be repeating itself, as sides 
are forming over what kind of pack- 
age would be best. 

Some firms in the business figured 
there would be no debate over the 
big chips because of the way the 
plastic J-leaded chip carrier caught 
on after it was introduced three years 
ago by Texas Instruments Inc. for 
the 64-K generation. Later, many 
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with VHSIC. 


Yes, Texas Instruments is 
making the future happen now 
with VHSIC. 

The first fully functional 
1.25-micron VHSIC chips, 
operating at 25-MHz over the full 
military temperature range, have 
been delivered to the U.S. Army. 
Functional devices have also been 
delivered to the U.S. Navy, USS. 
Air Force, and Defense Nuclear 
Agency for test and evaluation. 

Current DoD funded insertion 
programs at TI include Pave 
Pillar 1750A; ICNIA; ITARS; 
LHX; M-1 Fire Control; and 
weapon guidance for IR 
Hellfire/JSS, TOW 2, and the 
Launch-and-Leave Glide Bomb. 
VHSIC technology at TI is also 





being expanded to include 
0.5-micron geometries for 
application to future autonomous 
guided weapons for the Army, 
Navy, and Air Force. 

TI is a DoD prime contractor 


for VHSIC Phase | development, 


1750A 


- Data Processor 


Phase III R&D activities, the 
Phase II Submicron Definition 
Program, and is teamed with 
Intermetrics and IBM for the 
VHSIC Hardware Design and 
Development Language (VHD“L) 
Program. 

TI is truly making it happen 
now with 1.25-micron VHSIC 
chips and will continue to make 
it happen through the successful 
development of the Submicron 
Development Program. 


TEXAS “% 
INSTRUMENTS 


©1984 Texas Instruments 27-3432 


other chip makers adopted it for 
256-K parts. But TI is championing 
a change, with a proposal for a 300- 
by-675-mil small-outline J-leaded 
package [ElectronicsWeek, Aug. 13, 
1984, p. 12]. 

The new proposal has 
two parallel rows of J- 


leads lined up on the long s 
sides of the rectangle. Thus 30 
the package resembles the 80 


profile of conventional 
dual in-line packages. TI 
believes this configuration 
will simplify board layout, 
because it puts the control 
and data lines on one end 
and the address lines at the 
other. 

Along with TI, the pack- 
age has another very big 
backer: IBM Corp., Ar- 10 
monk, N.Y., which was a 
participant in TI’s develop- 
ment program last year. 
Nevertheless, the long, nar- 
row package worries some 
major U.S. memory suppli- 
ers, in particular, Intel 
Corp. and Motorola Inc. 

Intel has made a proposal to adopt 
a chip carrier measuring 350 by 550 
mils with 28 J-leads as the 1-Mb-by- 
1-bit standard to the Joint Electron 
Device Engineering Council’s 43.2 
memory committee, which will meet 
later this month. That package has 
already received approval from the 
committee for future (64-K-by-4-bit) 
static RAMs. Motorola, in fact, is 
designing a 1-Mb chip to fit into the 
28-lead chip carrier. 

Of key import is die layout for the 
1-Mb chips, which cannot go much 
further until companies settle on a 
basic packaging shape, according to 
many Jedec panel members. Chip de- 
signs for one package will not be 
suitable for the other. 

Nearly everyone agrees, too, that 
two emerging standards would be di- 
sastrous for a market that relies so 
heavily on huge volumes to drive 
yields up and prices down. When 
one package finally does take hold, 
backers of the other will risk extinc- 
tion in the competitive RAM arena. 

To fit into the 300-mil-wide pack- 
age, the die must be elongated. Tak- 
ing into account the maximum 180- 
mil width, most megabit chips would 
be stretched to 450 to 500 mils. 
Many designs already underway will 
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not fit that configuration. 

“The feeling is that 300-mil-wide 
DIPs will eventually show up in the 
megabit markets,” says Intel’s Pat- 
rick Brooks, product manager in 
Hillsboro, Ore. “The problem is that 






‘SURFACE MOUNTED 
PACKAGES 


1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Ups and downs. In TI’s view, DIPs will wane during the next decade 
as surface-mounted types rise from near zero to a 40% share. 


even though everyone would like to 
fit [his chip] into 300-mil packages, 
not all will at first.’”’ Brooks believes 
there will be some attempts to set de 
facto market standards with early in- 
troductions of 400-mil-wide DIPs. 
All this notwithstanding, 
foresees no problems in packaging 
existing chip designs into the surface- 
mountable 350-mil-wide chip carrier 
proposed by Intel. 

Intel believes a substantial portion 
of megabit RAM volumes will still 


_ DUAL IN-LINE PACKAGES 





Brooks . 


be shipped in DIPs, but mostly to 
customers using them in small quan- 
tities in their systems, says Brooks. 
TI estimates that surface-mountable 
packages will account for the major- 
ity of megabit chips shipped. In total 
U.S. DRAM shipments, it 
says, DIPs will be sur- 
passed by surface-mount- 
able packages by 1993 (see 
figure). 

Motorola memory offi- 
cials are concerned that 
the extreme aspect (length- 
to-width) ratio nececssary 
for chips fitting in the TI 
package could result in 
lower yields, reliability, 
and performance. Elongat- 
ing chip designs would 
mean placing word lines in 
memory arrays much clos- 
er together. This would in- 
crease the risk of defects in 
volume production, sug- 
gests Betty Prince, strate- 
gic marketing manager for 
MOS memories, in Austin, 
Texas. 

Both Motorola and Intel are con- 
cerned about the impact of switching 
forms after the plastic leaded chip 
carrier has finally achieved the 256- 
K level. Standardizing chip carriers 
for all memories will also allow ven- 
dors to “avoid duplication of tooling 
equipment, testers, and burn-in 
boards; thereby decreasing cost,” 
Prince notes. But TI is considering a 
400-mil-wide J-leaded package for 
other chips, such as byte- and word- 
wide memories. -—J. Robert Lineback 


Dry-etched controlled profiles 


improve step coverage on wafer 


Albuquerque, N.M.—In spite of its 
being the dominant technique for 
fabricating integrated-circuit patterns 
in semiconductor processing, plasma 
etching nonetheless could be _ bet- 
tered, particularly in the step cover- 
age of thin films deposited over the 
silicon dioxide and polysilicon lines 
that make up on-chip transistors, di- 
odes, and capacitors. 





Such coverage is essential to en- 
sure reliable ICs, so commercial chip 
makers are striving to better their 
etching techniques. So is the Sandia 
National Laboratories, which has an 
added concern: radiation hardness. 

Sandia’s solution is to control the 


profiles of the etched lines, tapering 


them so that their shape in cross- 
section is a trapezoid. Commercial 
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IN OUR CORNER: MASS MEMORY INTERFACE BOARDS 


Intelligent SASI interface 
SYS68K/SASI-1 
» On-board 68000 local processor 
On-board 68450 DMA controller 
4 free programmable DMA channels 
16K bytes dual ported RAM 
16K bytes handling firmware 


Direct Winchester/ Floppy Controller 
SYS68K/WFC-1 
» Direct contro! of up to 3 Winchester drive 

Direct control of up to 4 Floppy drives 
Automatic formatting of hard disks 
Speed up to 5M bit/sec 
Supports single/ double sided, 
double density floppy disks. 


Other FORCE products of the SYS68K 
VMEbus family: 
3 powerful CPU's 
Dynamic RAM boards up to 2MB 
Static RAM boards 
Analog I/O boards 
6 channel serial |/O board 


@® Power Supply and Backplanes 

@ High resolution color graphics subsystem 
® Integrated configurations 

@ Powerful operating software 

@ OPIO-1 32 Bit Opto Isolated with DMAC 


For further information please contact one of 
our distributors or representatives or FORCE 
Computers direct, the VMEbus specialist. 


FORCE COMPUTERS INC. FORCE COMPUTERS GmbH 
2041 Mission College Blvd. DaimlerstraBe 9 

Santa Clara, California 95054 D-8012 Ottobrunn/ Munchen 
Phone (408) 988-8686 Telefon (0 89) 6 09 20 33 
TLX 172465 Telex 5 24 190 forc-d 

FAX (408) 980-9331 Telefax (0 89) 6 09 77 93 





Enter the new era of 
MICROSYSTEM DESIGN 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture 
delivers a wealth of information about microcomputers, peripherals, networks, 
signal processing and software, that leads the field in the 80’s! 


This book is a comprehensive collection of technical articles, carefully detailed 
and presented, in exclusive reprints from Electronics Magazine. 


Corporate Managers, Project Managers, Design Engineers, Market 
Managers: MICROPROCESSOR SYSTEMS: Software and Hardware 
Architecture is one book for all! 


Six knowledgeable chapters examine: 


Significant trends in the development of new software 
systems and applications 

Technical articles on the manufacture of new 
microprocessors 

Approaches to memory management used by major chip 
manufacturers 

Conveniences of peripheral chips 

Alternative network methods from Ethernet to token- 
passing protocols 

Modular procedures for making digital signal processing 
systems 


Engineers - Save precious time by eliminating a cumbersome series of 
software instructions. 


Directed chiefly at design tactics, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture helps you 
avoid errors and overcome all your architectural problems. 


e Brings you the needed simplicity of design, 
without sacrificing performance of the finished 
system 

e Offers a means of tapping microsystems into 
the power of mainframe machines 


e Recounts major breakthrough in dedicated chips 
that handle math operations in record time 


Here it is -- 





. Edited by Stephen Evanczuk, 
Microsystems & Software 
Editor, ELECTRONICS 


In one resourceful volume, MICROPROCESSOR 
SYSTEMS: Software and Hardware Architecture 


lets you understand: 


Functions of hour end microprocessors and 
controllers 


Key microprocessors that trigger the personal 
computer revolution 


The importance of dedicated chips more 
sophisticated than mainframes of yesteryear 


Significant aspects of microcomputer software 
Efficiency of peripheral-control chips 


MICROPROCESSOR SYSTEMS: Software and Hardware Architecture - Let it design for you! 


Don’t be left in the dark: MICROPROCESSOR SYSTEMS: 
Software and Hardware Architecture illuminates the design 


process of an ever changing industry. 


| | 

Attn: ECC ae | 

| McGraw-Hill House | 

Don’t delay -- order your | Maidenhead, Berkshire SL6 201 baal | 

copy today! | (Tel. (0628) 23431; Telex 848640) Company | 

| Send me _copy(ies) of 

MICROPROCESSOR SYSTEMS: Software and Street Address —___ | 

Use the coupon or send Hardware Architecture for $21.95 each. (US. | 

in your company purchase residents please include local sales tax). I na PIO 

order. . | CJ included) enclosed (postage & handling Sounty | 
' i ude . . aaa 

ill me (postage, handling & tax will be McGraw-Hill knows you will be satisfied, but if for i 

added) NOTE: All orders under $30 will be some reason you are not, there is a ten-day i 

| ca gil invoice requiring money-back guarantee that applies on all books. | 

CL) Bill my company. Purchase order is attached. PRONDIONI TOSIRWGORS TOU GEINELY: | 

SSS SS SD SS SS ci he GaSe sn‘ sini semen secon mimo: mm ei i em mei iin sum | 
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The only electronics directory 
you need... 
1984-85 Electronics Buyers’ Guide 


Now available: 1984-85 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


) & McGraw-Hill Public 
@ eC .. . e ee OO a So e 


Directory of products. am Jp fm Directory of 

Over 4,000 products, over - aoe “ ff Fe manufacturers. Local 
5,000 manufacturers. | sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 






a. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 7 fr 

10-second ordering.  . | = 4 Ore nrsteneen 


SQrnpany plus page telerences ior advarison 





The only book of its 
kind in the field. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 


If you haven't got it, es pp ae = celle 
° nciose cneckK for: « $40 foreacn co elivered In 
you're not in the market. eee. | 


¢ $50 for each copy delivered 
elsewhere. (Add $20 for 


To insure prompt delivery air mail). 


Make Check payable to: Electronics Buyers’ Guide. 





enclose your check now. 
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DATA GENERALS MV/FAMILY-TOP PERFORMANCE, NOT TOP DOLLAR 


Forget VAX” 

Data General's ECLIPSE® MV/Family of 
32-bit computers brings you the best price/ 
performance available for engineering 
applications—while running some of the best 
electronics engineering software. 

TWICE AS FAST AS VAX 

Consider the price/performance graph 
shown below. On the basis of dollar-per-MIP 
Data General's MV/10000™ gives you twice the performance of the VAX 11/780—at a lower price* 

Now compare the MV/8000®II to the VAX 11/780. Same performance. But the MV/8000II is half the price. 
The same holds true when you compare the MV/4000® to the VAX 11/750. And our recently announced 
OEM MV/8000 C offers almost twice the performance of the VAX 11/750. But it's the same price. 

RUNS THE MOST WIDELY-USED SOFTWARE 

You can run all of the best software on our ECLIPSE MV Series, including TEGAS™ NCA/DVS™ 
MicroSet-86® ECAD’s DRACULA, and Mentor’s CADISYS® 

Data General keeps you a generation ahead with comprehensive 
service plans and industry standard software development environments. 

For further information, write Data General Corporation, M.S. F134, 


4400 Computer Drive, Westboro, MA 01580. 


*Compared to the VAX 11/785, our MV/10000 offers 40% better performance 
for two-thirds the price. 





PRICE/PERFORMANCE 


VAX 11/780 


MV/8000-II 


Copyright 1984 Data General Corporation, Westboro MA. ECLIPSE, ECLIPSE MV/4000 and ECLIPSE MV/8000 are MV/4000 DATA GENERAL 
registered trademarks, and ECLIPSE MV/10000 is a trademark of Data General. DEC and VAX are trademarks of Digital 45 67 8 9 1 
Equipment Corp. Prices based on Data General and DEC price lists and other publicly available information as of Jan. 1984. 

TEGAS is a trademark of Calma Co. MicroSet-86 is a registered trademark of First Systems Corp. CADISYS is a registered RELATIVE PERFORMANCE 


trademark of California Automatic Design. 
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semiconductor houses almost surely 
are taking a similar tack, but they 
aren’t asking anyone to come up and 
see their etchings. The Albuquerque 
institute, supported by public fund- 
ing, doesn’t keep its basic research 
findings secret. 

Dome shape. Sandia _ researchers 
make the tapered shapes by treating 
photoresist patterns before plasma 
etching, explains Douglas L. Weaver, 
who heads fabrication operations in 
the IC Processing Division at San- 
dia’s Center for Radiation-hardened 
Microelectonics. The wafer is heated 
to 140°C for 30 min and this causes 
the resist to dome up so that it can- 
not be etched away completely (see 
drawing). 
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BEFORE ETCH SILICON 


DIOXIDE 


—— 


50% ETCHED 


<< 
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Dome. Heating the wafer to 140°C for half an hour causes the resist to bulge. It cannot be etched completely, so 
the polysilicon lines wind up having tapered edges. The slight cap of resist that remains is removed by solvent. 


The Sandia group also zeroed in 
on plasma-etching studies to ensure 
that their techniques using ionization 
to turn gas into a plasma would not 
interfere with radiation-hardening 
processes. (Sandia provides hardened 


complementary-MOS circuits to a | 


number of military projects.) 

Actually, the tapering boosts radi- 
ation hardness because it eliminates 
the entire high-temperature (about 
1,000°C) processing step called re- 
flow, which often breaks down radia- 
tion-hardened properties. Commer- 
cial IC manufacturers routinely melt 
silicon dioxide as a smoothing tech- 
nique on the wafer surface to 1m- 
prove step coverage. 

In Weaver’s opinion, other leading 
semiconductor research and develop- 
ment operations no doubt “are also 
doing the same work, but we’re the 





only ones talking about it.’ He notes 
that the plasma-etching work has 
gone far beyond the laboratory stage 
at Sandia, which already has pro- 
duced a significant number of parts 
using it. 

Full tilt. Major semiconductor 
houses indeed are charging full tilt 
into plasma-etching improvements, 
says Gerald Worchel, staff consul- 
tant at processing advisor Integrated 
Circuit Engineering Corp., Scotts- 
dale, Ariz. Their motivations are 
clear: ‘““As geometries keep shrinking, 
step coverage becomes more impor- 
tant.” 

Most are keeping mum, but one 
major vendor is willing to divulge a 
little about its plasma-etching work. 
Motorola Inc.’s Semiconductor 
Group acknowledges developing 
techniques similar to Sandia’s. 

“It’s a good piece 
of work with a rea- 
sonable technique,” 
says James N. Smith, 
manager of process 
technology at Motor- 
ola’s Semiconductor 
R&D laboratory in 
Phoenix. Makers of 
chips with geometries 
of from 1 to 3 pm 
can find the tapered 
profile useful in im- 
proving step  cover- 
age, he notes, but not 
for future parts with 
submicrometer _fea- 
tures. —Larry Waller 


COMMUNICATIONS 


Spread-spectrum techniques for nationwide paging 
shake off earth’s bonds to reduce costs sharply 


Santa Monica, Calif—A landmark 
commercial application of spread- 
spectrum technology is now on the 
drawing boards at PageMemo Inc. 
The Santa Monica firm, which is one 
of three selected by the Federal 
Communications Commission to set 
up the new 900-MHz service, is hop- 
ing to get a jump on its competitors 
by using the technology. 

But there’s a problem looming for 
PageMemo: if the company’s suppli- 


er, Equatorial Communications Co., 
Mountain View, Calif., has its way, 
all three firms chosen by the FCC 
will be using its spread-spectrum de- 
sign—resulting in greater profits for 
Equatorial but denying PageMemo 
its exclusivity. 

Cost benefits. The main advantage 
of the spread-spectrum technique “‘is 
that it frees us from terrestrial cir- 
cuits and their associated costs,’’ ac- 
cording to PageMemo’s president, 


Lawrence Rogow. Because of the 
technique’s favorable interference-re- 
jection properties, antennas 2 ft in 
diameter can be used at the same site 
as the transmitters. With the stations 
costing only $3,000 each (compared 
with about $10,000 for a 10-ft C- 
band antenna) and with the ability to 
bypass links between the ground sta- 
tion and transmitters, Rogow esti- 
mates that PageMemo’s customers 
thus “will get away with an average 
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bill of $12 per month.” 

The designs of the two other pag- 
ing operators—Mobile Communica- 
tions Corp. of America, Jackson, 
Miss., and CyberTel-Cox Beep USA 
Nationwide Paging, in Fairview 
Heights, Ill—also envision satellite 
distribution, but by conventional fre- 
quency modulation  [Electronics- 
Week, Aug. 27, 1984, p. 18]. Their 
systems require the larger C-band an- 
tennas, and a terrestrial link to send 
the satellite signal to local 
transmitters. 

“Those costs are going to kill their 
service,” contends John Keyes, spe- 
cial project manager for Equatorial 
Communications. “Once they see 
how much cheaper and efficient our 


PREAMPLIFIER 


COAXIAL CABLE 
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CONTROL SIGNAL 







MICROPROCESSOR 
CONTROL 


system 1s, there will be no choice but 
to buy it,” he predicts. 

As it will work for PageMemo, 
messages called into its central 
switching facility in St. Louis will be 
verified, processed for billing, and 
then retransmitted to Equatorial’s 
master earth station. There, every 
message is packed into a 19.2-kb/s 
baseband signal prior to uplink. Each 
bit is coded into 128 pieces, called 
chips, which are transmitted through 
a conventional frequency modulation 
technique as if they were a bit. 

For example, each phase of a bina- 
ry-phase-shift key represents a chip 
in spread-spectrum transmission, 
whereas it would be an entire bit in 
narrowband. The higher occurrence 


4-GHz ANTENNA 
(2-FT DIAMETER) 









TERMINAL 


Small dish. Because spread-spectrum transmission has excellent interference rejection, 
PageMemo can get away with $3,000 stations having antennas only 2 ft in diameter. 


of chips per bit of information 
spreads the carrier at a rate of 5 
MHz. 

The incoming chips of the spread- 
spectrum signal are ordered in a 
pseudo-random sequence. Each re- 
ceiver contains a filter matched to 
the characteristics of the transmitter; 
the filter performs pattern-recogni- 
tion analysis to extract the bits of the 
original message. The page is then 
transmitted at 900 MHz. At that fre- 
quency, Equatorial guarantees a bit- 
error rate of no more than one in 10 
million. 

Tradeoffs. The disadvantage of 
small earth stations is that they re- 
quire a large beamwidth—9% with the 
2-ft dish, versus a 1.6° focus with a 
10-ft dish. ““The 9° gets plenty of in- 
terference from other satellites and 
terrestrial microwave, but with 
Spread-spectrum it just isn’t a prob- 
lem,” contends Keyes. 

Of course, when the price of 
equipment is lowered on earth, it in- 
creases in space, says Keyes. But he 
adds that when the expense of earth 
stations is predominant, “it pays to 
Spend more in space to drive down 
overall network costs.” 

Although PageMemo is the only 
national paging operator to sign a 
contract with Equatorial, Keyes be- 
lieves that the only barrier to getting 
the two others on board is “lack of 
knowledge about what spread spec- 
trum can do for them.” While 
MCCA seems intent on sticking with 
its original system design, the Cox 
consortium reports it is reevaluating 
its transmission plans.-Karen Berney 


MILITARY 


New quality-control problems arise for Hughes 
IN dispute with military over faulty radar system 


El Segundo, Calif.—‘‘Navy”’ is_be- 
coming a nasty word among nervous 
military contractors following the 
discovery of new quality control 
troubles at Hughes Aircraft Co., the 
Defense Department’s ninth-ranked 
contractor in annual dollar awards. 
The latest Navy challenge to 
Hughes’ product quality was aimed 
at the Radar Group, located here, 
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within weeks of similar complaints 
by the service regarding airborne tac- 
tical missiles built by Hughes at a 
Tucson, Ariz., plant [Electronics- 
Week, Aug. 20, 1984, p. 18]. 
Alerted by the fact that some parts 
for the F-14 aircraft’s radar were 
produced at the troubled Tucson fa- 
cility and shipped to El Segundo, 
Navy investigators tore down sam- 


ples of the AN/AWG-9 radar and 
found such signs of poor manufactur- 
ing techniques as loose screws, bad 
soldering, and debris—including met- 
al filings—within the radar housing, 
according to service representatives. 

When the Air Force also ex- 
pressed concern about the Hughes- 
built radars used in two of its air- 
craft—the APG-63 radar system in 
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In the semiconductor industry, 
horsepower translates into gate 
array density. And just as the space shuttle 
engines shown above have won a reputation 
by putting more pure power into the most 
compact and reliable package possible, 
so have computer components assembled 
with Honeywell custom and semi-custom 
hardware. 

For instance, the Honeywell HT5000 
gate array packs five thousand logic 
gates on a single chip. Twice that of other 
bipolar arrays. 

Speed figures in, too. With a 0.6nS 
gate delay speed, that 
same HT5000 operates 
about five times 


faster than typical 
ALSTTL chips. 


Circle 43 on reader service card 


HORSEPOWER | 
Packing greater performance 
into a more efficient package. 





Together, we can find the answers. 








It took over three decades to 
build the know-how necessary to 
consistently design and manufacture this 
kind of performance. And Honeywell puts 
it into every chip we make. 

For more information on the most 
powerful digital signal processors, semi- 
custom gate arrays, radiation-hardened IC’s, 
and VHSIC IC’s, talk to the company that 
has been in this industry since before it 
was an industry. 

The Honeywell Digital Product Center, 
1150 East Cheyenne Mountain Blvd., 
Colorado Springs, Colorado 80906. 
1-800-328-5111, 
extension #3402. 

(In Minnesota, call 
1-612-870-2142, 
extension #3402.) 











U.S. Navy. The service, which claims it has found instances of poor manufacturing practices, is criticizing the firm’s management controls. 


the F-15, and the APG-65 in the 
F/A-18—the company voluntarily 
suspended deliveries of all three sys- 
tems. One Navy official claims 
Hughes’ action “was taken only be- 
cause we would have ordered suspen- 
sion [of the Navy’s systems] if they 
didn’t act.” 

The Tucson plant’s earlier prob- 
lems with quality in its airborne mis- 
siles—the Navy’s Phoenix, the Air 
Force’s Imaging Infrared Maverick, 
and the Army’s TOW antitank mis- 
sile—led to suspension of military ac- 
ceptance of the three missiles until 
quality-control issues are resolved 
and the cancellation of progress pay- 
ments on all three programs. In July, 
according to the DOD, those pay- 
ments totaled $38 million. 

Following a product review of all 
three missiles by a team of Air Force 
Officials, the service’s Contract Man- 
agement Division at Kirtland Air 
Force Base, N.M., which administers 
all three missile programs, reported 
68 separate findings of quality defi- 
ciencies in the Tuscon operation’s 
production. Among the deficencies 
cited by the CMD were “poor work- 
manship, inadequate translation of 
engineering specifications to produc- 
tion planning, failure of manufactur- 
ing personnel to follow planning doc- 
umentation, and, most importantly, 
failure of management to ensure the 
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flow-down of contractual require- 
ments to operating levels.” In short, 
says one Officer, “The Hughes man- 
agement at Tucson failed for some 
reason to let its people know precise- 
ly what they were responsible for.” 

Quality advocate. Willis J. Wil- 
loughby Jr., Deputy Chief of Naval 
Material for reliability, maintainabil- 
ity, and quality assurance, has been 
identified as the instigator of the 
drive to toughen quality-control en- 
forcement. But Willoughby, regarded 
by the industry as an outspoken ad- 
vocate of strong quality standards for 
weapons and less bureaucratic paper- 
work, was not available for comment 
on the reports. 

Willoughby’s uncharacteristic  si- 
lence has led to speculation that he is 
saving his observations for the De- 
partment of Defense’s top brass and, 
possibly, for a later congressional in- 
vestigation, if that step should be 
called for. 

Beyond the loss of progress pay- 
ments on the missile programs, the 
Hughes Tucson facility has 90 days 
from the initial suspension on Au- 
gust 3 to develop acceptable quality- 
control procedures or face decertifi- 
cation of the plant as a production 
facility. Military sources say private- 
ly that they doubt that drastic final 
step will be taken, because of the 
extended time and multimillion-dol- 


lar cost required to develop a new 
contract production plant to be paid 
for with DOD funds. 

As for Hughes, the firm is making 
no public statement whatsoever on 
the suspension of the three radar sys- 
tems. But the next step the company 
takes evidently depends on the re- 
lease of results of a Navy auditing 
team that recently visited the El Se- 
gundo radar plant. The team’s report 
is being filed with the Naval Air Sys- 
tems Command and_ information 
concerning the findings should soon 
be available. 

While sloppy workmanship, not 
performance, has so far highlighted 
the troubles uncovered in the three 
airborne radar systems, sources note 


the radars undergo more extensive 


testing than missiles and must be re- 
paired if they don’t work. Neverthe- 
less, one Navy engineering official 
points out that sloppy workmanship 
can significantly shorten a radar sys- 
tem’s operational time before mainte- 
nance is required. 

It is clear that the Tucson missile 
now affects the 6,500 workers in Ari- 
zona and some 10,000 at the Radar 
Group. According to _ industry 
sources, a military audit team has 
been at the Hughes Electro Optical 
Data Systems Group, also in El Se- 
gundo. The company will not com- 
ment on the report. —Ray Connolly 
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From the NEC catalogue of FIP® Modules 
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5.05 x 3.55 
9.00 x 6.30 
5.05 x 3.55 
5.35 x 3.55 
5.00 x 3.50 
3.50 x 2.05 


















Where you simply demand too much from LCDs 
the FIP® Displays (Vacuum fluorescent indicator 
panels) from NEC show their strengths: at diffuse 
light, even in the dark — and unimportant from which 
viewing angle. On top of that they are highly reliable 
during their whole long life-cycle, and they have a 
low power consumption. 


What has been standard for video recorders since 
longtime makes your valuable equipment even more 
precious in the user’s eyes: the brilliant display of 
data and information. And to save you the trouble of 
costly developments we offer the FIP® Modules as 
complete units — ready for fitting and with everything 
you need: FIP® Display, 8-bit microcomputer, driver, 
and generator for 128 characters or even for gra- 
phics. You choose out of the various models — and 
connect it like a terminal directly to the data bus of 
your equipment. 


The FIP® Modules come with the proven quality 
of all NEC products: best reliability thanks to the 
highly automated production process, great functio- 
nality as a result of innovative design. 


Electronics from NEC — Quality for your Products. 


NEC 

West-Germany: Diisseldorf 02 11/65 03 01, Telex 8587 419. 
The Netherlands: Eindhoven 0 40/44 58 45, Telex 51923. 
France: Paris 01/6 09 90 04, Telex 203 544. 

Italy: Milano 02/6 70 91 08, Telex 315 355. 

Sweden: Taby 08/7 56 72 45, Telex 13839. — 

UK: Motherwell 06 98/73 22 21, Telex 7 77565. 
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_Unmatched in Technology: 
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Two well-known meters of the D4000 
series (Multi-Functionmeter and Preci- 
sion Wattmeter) have been enhanced to 
create the new AC and AC/DC POWER 
ANALYZERS. 


AC POWER ANALYZER D 5155 
(PRECISION WATTMETER) 

The new AC POWER ANALYZER D 5155 
takes three-phase measurements of 
active power, apparent power, power 
factor, energy, active resistance, impe- 
dance, current and voltage. 

Up to 32 values are obtained from a 
single measuring cycle (e.g. summation 
values). The wide scope of ranges 
65V-650V and 0.1A-50A as well as 
the high accuracy of 0.1% assure a 
wide range of applications in single- 
phase or polyphase systems. 


AC/DC POWER ANALYZER D 5135 
(MULTI-FUNCTIONMETER) 

The new AC/DC POWER ANALYZER 
D5135 measures DC, AC and mixed 
quantities. For current and voltage, 
arithmetic mean, rectified mean and 
TRUE RMS values are obtained, supple- 
mented by active power, power factor, 
active resistance and impedance. 

The instrument measures DC compo- 
nents, AC components with their har- 
monics up to 100 KHz and the summation 
values. 
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of NORMA 


User-Friendly 

Microprocessors compute the measu- 
red values, check input and control the 
measuring cycles. Remote control is 
effected by IEEE488 or IEC 625 Inter- 
face. An analog output permits graphic 
recordings of measured values. 


Wide range of applications 

The accents are measurements in the 
field of power electronics, on motors, 
generators, transformers, welders, 
phase controls, power supplies, ballast 
devices etc. 


Successfull meters 
with systems capability of NORMA 












































| | MULTI-COUNTER ee 
PRECISION MULTIMETER | ns veal | 
saa Paes MULTIMETER seat i ee 
" MULTI-FUNCTIONMETER [0-180 oe 
peau | PRECISION WATTMETER [e107 me | 
AC POWER ANALYZER | pO) / S80 / 
D5135 ‘| AC/DC POWER 0-100 A/500V/ 
| ANALYZER 50 kW | 
ms oi) | MULTI-SCANNER to a | 








POWER ANALYZER D 5155 
POWER ANALYZER D 5135 


A leader in meter design 
New technologies, — state-of-the-art 
design and more than 60 years expe- 
rience in electrical measuring instru- 
ment manufacture combine to guaran- 
tee quality and reliability. 


Worldwide sales and service network 
Our sales organization is in touch with 
customers all over the world and ensu- 
res high workmanship in servicing. We 
export to 70 countries. 


NORMA 


NORMA - first in precision! 





NORMA Messtechnik, Optik, Elektronik 
Gesellschaft m.b.H., A-2351 Wiener 
Neudorf, Austria, Eumigweg 7, POB. 81, 
Telephone: (02236) 82 630-0, Telex: 79316, 
79439, Cables: NORMAMETER WIEN 
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Save Parts, 
Board Space, 
Design Time 


DAC708 And DAC709 


Introducing two new 16-bit digital-to-analog converters, 
each complete with reference and latches (and Vout op 
amp for DAC709), all in one package. Bipolar input coding 
is Binary Two’s Complement. A CLEAR function resets 
the converters to bipolar zero at the output. They're ready 
to interface directly to any 8-bit bus or will accept a serial 
input. Choose voltage or current output models. 


Fast, Accurate Performance 


Efficient design, precision processing reduces linearity 
error to +0.003% FSR. Devices are monotonic to 14 bits 
over the specified temp range. 


Unique Two-Chip Design 
We used the best technology for 
each job: fast CMOS for the gate 
array logic latches, thin-film bi- 
polar for linear functions. 





BURR -BROWN: 









Specifications DAC708 DAC709 


Bus Compatibility 8-bit parallel 8-bit parallel 
or serial or serial 
Linearity error (max, | +0.003% FSR +0.003% FSR 
over spec temp) 
Monotonicity (min, 14 bits 
over spec temp) 
Gain Drift, max: BH +15ppm/°C +15ppm/°C 
KH +25ppm/°C +25ppm/°C 


Settling to 8usec, Max 8usec, Max 
+0.003% FSR 









Output Range: 
Unipolar 












0 to —2mA 0 to +10V 
Bipolar +1imA +10V, +5V 


Hermetic 24-pin DIP | Hermetic 24-pin DIP 


For complete details on these two unique new products, 
please contact your nearest Burr-Brown sales office or 
circle the reader service number to receive our product 
data sheet. 





Putting Technology To Work For You 


AUSTRALIA, Victoria (03) 560-1011 - AUSTRIA, Wien 0222/62 63 71 - BELGIUM, Brussels 736-80-50 - BENELUX, Schiphol (020) 470590 - DENMARK, Hoersholm (02) 57 10 00, 
OVERSEAS MARKETING CORP., Hertfordshire (U.K.) 0923-46759 - FINLAND, Helsinki 14-21600 - FRANCE, LeChesnay (01) 3-954-3558 - GREECE, Thessaloniki-Hellas 306-800 
HONG KONG, 5-833022 - INDIA, Bombay 512 2973-74-75 - ISRAEL, Tel-Aviv 3-491922 - ITALY, Milano (02) 506 52 28 - JAPAN, Tokyo (03) 586-8141, Osaka (06) 305-3287 - NEW 
ZEALAND, Auckland 501-801 - NORWAY, Osio (02) 10 60 50 - PORTUGAL, Lisbon 686 072 - SOUTH AFRICA, Linden (011) 782.5446 - SPAIN, Madrid 242-52-04 - SWEDEN, Vallingby 
380 320 - SWITZERLAND, Rueschlikon/Zurich 01-724-09-28 - TAIWAN, Taipei (02) 773-2121 - TURKEY, Ankara 174517/250300 - UNITED KINGDOM, Hertfordshire (0923) 33837 
WEST GERMANY, Hauptniederlassung Filderstadt 0711/701025, Burro Bremen 0421/25 39 31, Biiro Duesseldorf 02154/84 45, Biiro Erlangen 09131/42728, Biiro Frankfurt 06061/71564, 


Biro Muenchen 089/61 77 37 - YUGOSLAVIA, Ljubljana 061-329-745 


Other areas contact: Burr-Brown, P.O. Box 11400, TUCSON, AZ 85734 USA - Tel: (602) 746-1111 - TWX: 910-952-1111 - Telex: 66-6491 - Cable: BBRCORP 
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| MURATA’S IRA SENSOR} 
] SECURELY DETECTS 
JHUMAN BODY 


MURATA’s IRA sensor is incomparably reliable, 
securely detecting human bodies in any environment. 
Murata’s pyroelectric IRA sensor correctly and securely de- 
tects intruders in any environment, even indirect sun light 
and in the presence of deflected light. 


variety of window materials are available. 
Unlike quantum type sensors, MURATA'’s pyroelectric 
(thermal) infrared sensors need no cooling. They correctly 
function in normal tempera- faite paceicune 
tures and can be applied to a woe 
variety of uses, featuring low 
price and durable life. Also, 
they are available in kits, each 
combined with a multisurface 
mirror and a hybrid IC that 
amplifies the sensed signals. |RA.£002Sx4 
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Multisurface 
mirror 





Hybrid IC 


Typical pyroelectric IRA sensors (at 25°C) 


Sensitivity Wave length 
(500°K,1Hz,1HZ)} response range 
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Window 
materials 







Types 
IRA-E 0028 X4 | 

| 7 : thyl 
IRA-FO01P 80 Polyethylene 

IRA-E001S 70° “silico 

* Specific detectivity at 500°K, 1Hz, is rated to be —1 x 10°cmHz1/2W-! for all types shown above. 


* Rise time is rated at 25msec. for all types shown above 
* Effective temperature range: —20° to +70°C. for IRA-FOO1P and IRA-FO0O2SX4, and —20° to +80°C. for IRA-E001S 























Using pyroelectric ceramic elements, low-price and superb sensitivity have been realized. 
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B Pyroelectric IRA sensors need no cooling. Also, a E 





MURATA ERIE NORTH AMERICA, INC....-..-.0-0:0::0:: cece tect e eee Phone:404-953-1799 Telex:542329 

3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 

MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE...........-....... Phone:312-297-5560 Telex:281009 

MURATA ERIE ELEKTRONIK GMBH (WestGermany) ....-......-.....-...--- Phone:0911-66870 Telex:623763 

Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 

MURATA ERIE ELECTRONIQUE S.A. (France)--.....----...--000:c:cceceeeeeees Phone:024-6767 Telex:699954 
E MURATA ERIE ELETTRONICA S.RLL. (Italy) ----.---.00.:- eee Phone:688-4833 Telex:330385 

MURATA ERIE ELECTRONICS (UK) LTD. (England)---.-...-------.....00. Phone:2514-28585 Telex:858971 


F MURATA MFG.CO,LTD. 
HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617---Phone:075-921-9111 Te.ex:64270 MURATA J 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) -........... Phone:2554233 Telex:21127 
a TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ..-..-..-----------------Phone:042-91-4151 Telex:11348 
(Taipei Office).---..-.-.-.-.--- Phone:02-562-4218 
MURATA COMPANY, LTD. (Hong Kong)-----------0000:-0:0 eee ceetee ees Phone:0-262099 Telex:'56 208 
MURATA MFG. CO., LTD. Seoul Branch (Korea) --.------0.00-.-0.000 cee Phone:720-7605/720-7321 Telex:25858 
L: i eee eee eee 
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With SEMKO-, VDE- and UL-Approval 


Sliding 
fuse holder: 
smaller 
low cost 












touch proof - high quality 


This new family of fuse holders for 5x 20 mm fuses convinces 
by its individual application. 





Low cost fuse holder for front panel and circuit 
board mounting. 


Touch proof complying to IEC 257 resp. VDE 0820, 
part 2. 


Compact design, low profile for pcb mounting and 
reduced depth for front panel mounting. 


Applications: front and rear panel mounting, horizontal 
and vertical pcb mounting. 


Vertical fuse holders can be mounted side by side 
on a 12,5 mm pitch. 


Save assembly time with snap in feature. 


Quick and touch proof replacement of fuses with the 
sliding motion of fuse carrier. 


A mark 
of safety 





Wickmann-Werke GmbH 


Annenstr. 113 - P.O.Box 2520 - D-5810 Witten 6 
Tel. 02302/66 20 - Telex 8229145 
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NOW 


AVAILABLE! 


1984-85 


Electronics 
Buyers’ Guide 


ENGINEERS CAN BE PROJECT MANAGERS 
PROJECT MANAGEMENT IS 
THE NEXT STEP UP 


Learning on the job is the path to Project Management 
for many engineers who are tapped to lead new-product 
development. But, they must put in long, after-work 
hours reading contract negotiation, costing, logistics, .. . 
And, at the end of the project, they find themselves out 
of the loop, waiting to be tapped again - perhaps with a 
certificate of appreciation for their effort. 


The M.B.A. degree, specialized for Project Management, 
is an alternative approach. 8 hard-driving weekends 
provide the opportunity to develop PM capabilities AND 
earn the Master of Business Administration Degree in 
Industrial Management. 4 weekends plus the 3-week 
Summer Session in London also qualify for the M.B.A. 





Order your copy today for 
the industry's most often- 
used directory: 


@ it’s three directories in one 
@ Includes more than 4,000 eee een 
Se . Financia anagemen ctober 
product listings. (approx. 00 Financing, Costing 
pages} 2. Int’! Marketing Actions October 
® Contains over 5,000 company Proposal Strategy 


3 3. It’l] Law for Business Men Februar 
listings (approx. 400 Pages Contract Negotiations : 


1984-1985 Schedule 


including: 4. Information Systems Management May 

® Company name, address 5. Logistics July 
Maintenance & Maintainability 

and phone number. 6. Management Organization July 


@ Name and title of contact Personal Development 
for sales information. 7. Systems Engineering July 

oe eae 8. Bae eee Integration July 
plant and number of 
employees. 

@ Annual dollar sales volume. 

® Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

® Instant referral to 
company's advertisements. 

@® Offers FREE current catalog 
retrieval service (approx. 1300 
catalogs) 


Project Management is a matter of degree - 
the degree that counts! 


The M.B.A. degree in Industrial 
Management ist Approved by the 
Board of Education of the 

State of California. 





® Contains a directory of trade 
names. 


Price: $50 per copy 
(Add $20 for air mail) 


Send order with payment to: 
Barbara Copcutt 


Steven G. Kase, D.Sc.D.B.A. 
President 


Pacific States University 


FOUNDED, NINETEEN HUNDRED AND TWENTY-EIGHT 





For more information, USE COUPON ONLY: 


Name: 
Address: 





Electronics Buyers’ Guide 
McGraw-Hill House © 
Maidenhead SL6 2QL, d 
HL 
England a 





PSU EuroDirector | 
wi Klingenstr. 40/1, D-7022 LEINFELDEN-ECHTERDINGEN 1 (W. Germany) 
Phone (711) 755683 


5E 
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#: @Bectronics 
#27: Magazine 


Forecasting Analysis of Changing 
Demands in the Electronics’ Market 


The all new and revised edition of the 
1984 World Markets Forecast Data Book 
is now available! 


In its new format and design, this 
exclusive report offers you a worldwide 
research effort, conducted by the editors 
of ElectronicsWeek. 


Covering more than 800 products in 

13 countries, this comprehensive and 
authoritative forecast is an essential tool 
for those seriously concerned about 
changing market demands. 


The 26th annual market forecast gives an analytical profile 
using descriptive tables and charts. The 1984 edition covers 
current and future market demands in the USA, Western 
Europe and Japan. There are over 40 pages of in depth data on 
the outlook for 845 electronics products in the categories of: 
semiconductors * components * communications equipment 

* data-processing and office equipment «¢ industrial electronics 
* consumer electronics * test and measurement equipment. 


World Markets 
me ices 
Data Book 






1984 World Markets 
Forecast Data Book 
by the Editors of ElectronicsWeek 








immediately acquire the investigative research 
statistics from ElectronicsWeek’s highly experi- 
enced editors. There are 20 additional pages of 
market-estimates and growth-rate data tables. 
The topics include: 


* Compound annual growth rates for 1982-1987 for U.S. 

¢ U.S. and Europe report research methodologies 

¢ Industry summary for all markets 

¢ Country-by-country, product-by-product market esti- 
mates for Belgium, Denmark, France, Italy, the Netherlands, 
Norway, Spain, Sweden, Switzerland, United Kingdom and 
West Germany. 


Covers a broad range of extremely important 
information on: 

U.S. market estimates and growth rates for semiconductors 
and 15 other components categories, consumer, federal and 
industrial electronics and commercial equipment. 


Western Europe country-by-country consumption break- 
down for 84 types of electronic equipment and 46 
components. 


Japan's changing demand for 89 equipment products, 59 
components and the semiconductor market through the 
year 1987. 


Page after page, this investigative report offers a solid base of valuable information and 
detailed analysis essential to decision-makers and researchers in the electronics market. 


Order your copy today for immediate delivery! 

















| Electronics Week Books ElectronicsWeek Books European Circulation Center dl / . 
ir bia ae oneee McGraw-Hill Publications Co. Shoppenhangers Road Cus | 
Ightstown, N.u. Maidenhead, Berkshire SL6 2QLEngland (Tix.) 84884 i 
| (Tel.) 609/426-5070 ? on a a A | 
| Name | 
Send me copy (copies) of 
ElectronicsWeek’s 1984 World Title or dept. 
| Markets Forecast Data Book at | 
$175 each, plus local sales tax in c 
ompan 
| USA. Full payment must accompany pany | 
order, or a pro forma invoice will be : 
| sent upon request. Price includes Address City | 
| first-class mail in North America, air | 
shipment elsewhere. \\/MF-84 State or country Zip (USA) 
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RCA has true low-power 
drop-in replacements for LST TL. 


97 High speed CMOS types: 


NAND GATES 
HC/HCTOO Quad 2-Input NAND Gate 
HC/HCT10 Triple 3-Input NAND Gate 









__ INVERTERS/BUFFERS/BUS DRIVE! 
HC/HCT04 _— Hex Inverter 

HC/HCI365° _Hex Buffer/Line Driver 3-State 

HC/HCT366* Hex Buffer/Line Driver; 3-State; Inverting 














FLIP-FLOPS (POSITIVE-EDGE TRIGGERS) 
HC/HCT74 — Dual D-Type Flip-Flop with Set and Reset _ 

BOL Quad D-T ype Flip-Flop: 3-State 

HC/HCT174 Hex D-Type Flip-Flop with Reset 












HOTSse4) = Ocal D-TypeF lip-Fiop; 3-State: Invert oO 


LATCHES 
HC/HCTI3/73" _Octal Transparent Latch: 3-State 
HCTS533° Octal Transparent Latch; 3-State; Inverting 





" 8-Bit Parallel/Serial-In/Serial-Ot 


QMOS blasts LSTTL. Shipping in volume, now. 

If youre an LSTTL user, your quickest route to Most suppliers who have announced HCT products 
CMOS power savings at LSTTL speeds is switching to have yet to ship in volume. RCA, on the other hand, is 
HCT types of high speed CMOS logic. shipping production quantities and we've increased our 

HCT types are drop-in replacements for LSTTL. You QMOS capacity by 100% in the past six months! 
get big power savings and better noise immunity, with- High-Rel QMOS, too. 
out redesigning. RCA will soon introduce High-Rel QMOS devices to 

True low-power LSTTL replacements. MIL Spec 883 Class B. 


Only RCA’s unique input circuitry produces TTL 
compatibility without resorting to the use of a pull-up res- 
istor. And pull-up resistors increase power consumption. 


Philips N.V. is an alternate source for RCA QMOS. 
Call: Hamburg, 49-4106-6130; London, 44-03-2785511: Paris, 33-3-946-5656: Hong Kong, 8-52-3-723-6339; Sao Paulo, 55-11-210-4033. 


And we're shipping them now. 


Available now from RCA. 


HC/HCT195 4-Bit Parallel Access Shift Register 
HC/HCT299° __8-Bit Universal Shift Register, 3-State 
HC/HCT40104* 4-Bit Bidirectional Universal Shift Register; 3-State 



















COUNTERS 
HC/HCT4020 __14-Stage Binary Ripple Counter 


HC4024 7-Stage Binary Ripple Counter 


ULTIPLEXER 
HCT157 Quad 2-Input Multiplexer 
HC/HCT 158 











Quad 2-Input Multiplexer; Inverting 


HC/HCT154 _4-to-16-Line Decoder/Demultiplexer 
HC/HCTI 238 3-to-8-Line Decoder/Demultiplexer 
HC/HCT4514 = 4-to-16-Line Decoder/Demultiplexer with Input Latches 













“Types witha bus driver output stage. 






Photo by Pete Turner, NYC. 


Let’s form a true-CMOS relationship. 

Don't settle for high soeed CMOS HCT without true- 
CMOS advantages. And when you're ready to redesign, 
or if you have an all-CMOS system now, RCA can intro- 
duce you to our broad line of HC high-speed CMOS 
components. 

Don’t wait to redesign. Drop-in HCT today. 

Let QMOS drop-in replacements for LST TL help 
you blast your competition, too. 


Mail to: RCA Solid State, Box 2900, Somerville, NJ 08876 
O Please send me the following samples (maximum 2): 


O Please send me data sheets on the following RCA QMOS types: 
Application 


Estimated annual usage 


— — — — — — — — — — — — — — — FF 


Call your local RCA sales office or your RCA distrib- wae aan us 
utor today. eee 
Or call toll-free (800) 526-2177. ee Sees 
Fa a a a een ee ce cer 


Changing to serve you better. 








THIS WEEK 130.1 
LAST WEEK = 130.1 
YEAR AGO = 107.0 


1982 100.0 








U.S. ELECTRONIC COMPONENTS PRODUCER PRICE INDEX (1967= 100) 





With prices of electronic equipment remaining gener- 
ally unchanged, the ElectronicsWeek Index held steady 
for the latest week. For the most part, inflation in the 
U.S. appears to be under control, as demonstrated by 


a scant 0.3% increase in consumer prices in July. At 
the same time, orders for durable goods advanced 
2.2% In July, indicating that a general slowdown in the 
American economy is not yet in sight. 
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A New Choice. Until now, the 
semi-custom IC world has been 
subject to the design limitations of 
digital gate arrays. 

ZyMOS has changed all that. 

We've developed libraries of 
standard cells that provide exactly 
what you want and need: analog 
and digital functions. Now, you 
can deal with real-world analog 
information like temperature, 
pressure and voice recognition. 

And have digital functions on 
the same chip. 

Which means the limitations of 
designing with gate arrays vanish. 
Parts count goes down. So does 
overall system cost. And the cost 
of putting it all together. Suddenly, 
youre left with a smaller system 
that does more than ever before. 

A lot more. 

In fact, customers have used 
our analog libraries to develop a 
variety of innovative devices. 

Like floppy disk head controllers. 
Energy management systems. Even 


jackhammer motor controllers. 
The Largest Libraries. We 
have something no other standard 
cell company has: the industry’s 
largest libraries of analog and 
digital cells. Which gives you 
unmatched performance. And flexi- 
bility. Our analog library includes: 


@ analog-to-digital converters 
digital-to-analog converters 
single or dual-supply op amps 
comparators 
matched resistors, capacitors and 
transistors 
a wide range of multiplexers and 
analog switches 
VCOs and Schmitt triggers 


The comprehensive digital 
libraries offer a variety of fully 
characterized functions optimized 
for maximum performance. We've 
even added programmable logic 
arrays (PLAs), RAM and ROM— 
with compilers—plus Intel’s 80C49 
microcontroller. These analog and 
digital libraries are available on 
your CAE workstation, Prime or 


VAX™ minicomputer, or remotely 
from your facility. 

Our five years of experience 
makes your task easy. And our 
training classes help you get started 
and up to speed fast. We'll even 
help with your design. 

Our Working Silicon Guaran- 
tee. We guarantee your circuit will 
function. In silicon. The first time. 
If you're interested in learning 
more, send a schematic of the de- 
vice you're designing for a quote. 
Discover how easy and cost effec- 
tive standard-cell design can be. 


VAX is a trademark of Digital Equipment Corporation. 


ZyMOS Corporation 

477 North Mathilda Avenue 
Sunnyvale, CA 94086 

Phone: (408) 730-5400 

TWX: 910-339-9530 ZyMOS SUVL 


ZYMOS 


PRODUCING THE STANDARD IN Custom VLSI 
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THE PRICE OF EXCHANGING 


Washington Insight 


TECHNOLOGY WITH JAPAN 





Defense Science Board panel insists that 

“it would be in the overall best interest of 
the U.S. to increase technological cooperation 
in defense with Japan if it can be achieved on 
a truly bilateral basis.”’ That proposal by the 
DSB panel headed by Hughes Aircraft Co.’s 
executive vice president Malcolm Currie is 
bound to bring strong responses—for and 
against—from both the U.S. military services 
and their contractors. 

The DSB, made up of industry and academ- 
ic leaders, is not dodging the issue or the 
implication that the recommendation carries: 
Japan has advanced electronic technologies 
that could be of value in America’s defense. 
The view of DSB’s Currie, a former Defense 
Department research and development chief, 
and his colleagues is that, first, “Japan’s de- 
fense industry . . . will grow with or without 
us,” and, second, a two-way technology flow 
must replace the current one-way system 
where Japan acquires weapons and technology 
from the USS. 

The technology areas where Currie’s group 
believes the U.S. can benefit most from an 
exchange are high-speed integrated circuits us- 
ing gallium arsenide, ceramics and composite 
materials, and production technologies using 
robotics. 

Leaders in America’s weapons industries see 
distinct benefits from reciprocity in the short 
term. For the longer term, however, Japan’s 
weapons suppliers see distinct benefits from 
being able to carve themselves a share of the 
world’s weapons business. After all, the US. 
has budgeted more than $9.57 billion in fiscal 
1985 alone for various security assistance pro- 
grams, with more than $3.1 billion of that 
earmarked for American producers’ foreign 
military sales. 

U.S. producers feel their contribution to a 


50 


positive American trade balance will definitely 
be threatened if Japan becomes a major factor 
in the foreign market. Japan’s political influ- 
ence in the Pacific region is now greater than 
at any time since the beginning of the century, 
and it is spreading to other regions such as 
Latin America and the Middle East. Both re- 
gions are deemed to be critical to the mainte- 
nance of a positive foreign military spending 
balance by the USS. 


second troubling prospect for the longer 

term is contained in indications that Japan 
is moving gradually toward rearming itself, re- 
acting both to demands by Secretary of De- 
fense Caspar W. Weinberger and other U.S. 
leaders, and to an increased feeling among 
younger Japanese political leaders that their 
country should no longer count on the USS. 
for protection against their Chinese and Soviet 
neighbors. Any of these new leaders who are 
under the age of 45 have no meaningful recol- 
lection of nuclear war and its devastation of 
Hiroshima and Nagasaki. They identify only 
with Japan’s more recent industrial successes, 
according to most reports. 

Those successes continue to strain U.S. rela- 
tions with Japan. Washington, for example, 
has a distinct cadre of “‘Jap bashers’? who are 
persistent in their calls for an increasingly 
larger share of Japan’s home market for U‘S. 
products or, alternatively, sharply increased 
tariffs on imports into this country from 
Japan. 

Those strains alone are going to make it 
difficult for the DSB’s proposal to gain accep- 
tance in either country. Nevertheless, the Cur- 
rie report and its recommendations are worth 
pursuing as a means of diminishing strains and 
paving a path toward eliminating some of 
them. —Ray Connolly 
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DON'T WASTE YOUR TIME 
ON SEMICUSTOM. 


Let’s face it. Your logic diagram is just one big doodle 
if your semicustom vendor can’t take it and turn it into 
silicon fast. 

With Mostek, you won’t have time to waste. We have the 
design tools, technical assistance, and manufacturing mus- 
cle needed to quickly take you from concept to completion. 

For example, our Semicustom Design Centers give you 
access to extensive libraries of gate arrays and standard cells. 
And our Highland 2™ design automation system is easy to 
learn and use. 

You can select gate arrays up to 10,000 gates. Standard 
cell libraries at your disposal will include analog, RAM, 
ROM, and PLA’s. All implemented in double level metal 
CMOS with performance down to 1.5 ns per gate. 

Before you know it, you'll be creating system level designs 
from our precharacterized macrocells with the confidence 
that comes from guaranteed performance. And you can 
count on Mostek performance as well. 

During your design phase, our staff is available to answer 
any questions you have regarding Highland 2, the cell 
libraries, testing or packaging. Then Mostek’s extensive 
production facilities will take you and your design smoothly 
through prototyping and manufacturing. 7 

We have a comprehensive second source agreement wit 
Gould/AMI, so you can be confident of support at every 
stage of the process. 

The final result? You save time, trouble, and can lower 
the cost of new product development. Stop wasting your 
time. Contact Mostek Corporation, 1215 W. Crosby Road, 
MS2205, Carrollton, Texas 75006, or call (214) 466-6000. 
In Europe, call (32) 02/762.18.80. In Japan, 03/496-4221. 
In the Far East (Hong Kong), 5-681157. 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Highland 2 is a service mark of Mostek Corporation. 
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NOW OR LATER 


deliverable now, and potential for expansion. That’s ELXSI. 


Unmatched performance, 
The ELXSI System 6400 with one CPU has 4 times the performance of the VAX 11/780. Plus 


you can 


add up to 5 CPUs in the initial cabinet, and deliver 20 times VAX performance. 


10 CPUs in two cabinets. Now. Or later. 


ge-based 
and more. 


g point 


g system. 
floatin 


bit 


, the largest physical memory in the business, 


64, or 80 


, 


or ENIX, our virtual memory UNIX System V operatin 
virtual memory, Ethernet link 


operating system, 
You can choose either one or both. All configurations feature 32 


The 64-bit multiprocessor System 6400 offers a choice of either EMBOS, our proprietary messa 
arithmetic hardware, 


The ELXSI System 6400. No one can match our performance or our potential. 


Not now. Not later. Contact ELXSI today for complete information. 








ELXSI, 2334 Lundy Place, San Jose, California 95131 


408/942-1111, Telex 172320. 


UNIX is a trademark of Bell Laboratories. 
VAX is a trademark of Digital Equipment Corporation. EMBOS and ENIX are trademarks of ELXSI. 


Ethernet is a trademark of Xerox Corporation. 
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People 


CHANG REPOSITIONING Gli 


FOR SATELLITE, CABLE TV 





New York 

ince moving to General Instru- 

ment Corp. from Texas Instru- 
ments Inc., Dallas, last February, C. 
Morris Chang says he has been busy 
thoroughly acquainting himself with 
the communication systems and 
computer-related products firm. 
“T’ve been spending the last six 
months getting to know the people 
and the business,” explains General 
Instruments’ new president and chief 
operating officer. 

Chang says the major difference 
between General Instruments and 
TI, where he spent 25 years, is his 
new firm’s large cable-television busi- 
nesses. A major problem he must 
deal with is that the company regis- 
tered large revenue and earning de- 
clines in its cable business last year, 
caused primarily by delays in cus- 
tomers’ capital programs and more 
aggressive price competition. 

In addition, GI is a majority own- 
er of United Satellite Communica- 
tions Inc.; this firm and Satellite 
Television Corp. are the two primary 
companies remaining in the shaky di- 
rect-broadcast satellite industry that 
recently saw key companies such as 
RCA Corp. and Western Union 
Corp. drop out. “Eventually, DBS 
will be an important market,” per- 
haps in the next two to three years, 
Chang asserts. “We’re going to con- 
tinue to work at it.” 

At TI, Chang headed a company- 
wide quality-reliablity assurance pro- 
gram involving its end-equipment di- 
visions [Electronics, Mar. 24, 1981, 
p. 95] that “‘started a movement with 
TI to make quality a byword,” 
Chang recalls. Furthermore, he 
sought to instill the philosophy that 
quality was profitable. “Basically, the 
same philosophy would apply at GI, 
he says.” 

Besides its cable-TV businesses, 
General Instrument experienced dif- 
ficulty during fiscal 1984 with the 
microelectronics end of its semicon- 
ductor business, a segment that ac- 
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counted for one third of its fiscal 
1984 revenues. The cause, the com- 
pany says, was a dramatic decline in 
demand for integrated circuits for 
video games and home computers—a 
market in which GI had 
been a leading supplier. 
The collapse of the read- 
only-memory market at 
the end of 1982 was the 
culprit, Chang says, mak- 
ing fiscal 1983 a transi- 
tion year for’ the 
company. 

Conversion to silicon- 
gate technology will let 
GI ship 256-K ROMs 
and 1-megabit ROMs this 
year. Further, Chang says 
he wants to develop elec- 
trically erasable program- 
mable ROM and 
EPROM products and to 
expand the firm’s rectifier 
business. 

Chang’s background is 
closely tied to the evolu- 
tion of semiconductor 
technology, and so _ his 
prediction of continued 
growth in that market 
over the next decade car- 
ries some weight. 

With an office overlooking Central 
Park, Chang has come a long way 
since fleeing Shanghai in 1948 and 
arriving in the U.S. from Hong 
Kong the following year. 


Taking a chance. General Instrument’s new president and 
CEO, C. Morris Chang, foresees profits from TV broadcast 
areas abandoned by other firms. 


He holds a BA and MA in me- 
chanical engineering from the Massa- 
chusetts Institute of Technology, and 
did a stint at Sylvania, Woburn, 
Mass., before going to TI in 1958. 





Eventually, he became chief trouble- 
shooter as well as a senior vice presi- 
dent. He received a PhD in electrical 
engineering from Stanford University 
in 1964. —George Leopold 


Borrel plays chess with Motorola’s 
European product manufacturing 





Geneva, Switzerland 
A": Borrel is not about to rest 
on his laurels. As director of the 
highly autonomous European Semi- 
conductor Division of Motorola Inc., 
Borrel led what was easily the most 
successful components operation in 
Europe during the recession that 
ended last year. With the division 






basking in a strong market, Borrel is 
getting his house into even better or- 
der to prepare to confront future 
markets. 

What he has in the works is more 
than a mere cosmetic change. By the 
end of this year, Borrel will have 
redistributed operations in the divi- 
sion’s three production centers in 
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coherent production operation. 


East Kilbride (Scotland), Toulouse 
(France), and Munich (West Germa- 
ny) in a way that shuns the standard 
breakdown for one based on the 
products each turns out. “This is a 
level of change that will be far from 
simple, because it requires a lot of 
gymnastics in the redeployment of 
these activities and the people that 
go with them,” he says. 

Until now, Motorola’s digital bipo- 


Slick move. By streamlining Motorola’s European Semi- 
conductor Division, André Borrel is aiming for a more 


lar products have been 
produced in Munich and 
its linear bipolar products 
in Toulouse, while East 
Kilbride has been respon- 
sible for all MOS produc- 
tion. Under Borrel’s plan, 
Munich will have prod- 
uct responsibility for digi- 
tal MOS and gate arrays, 
and Toulouse will add 
consumer and_ telecom- 
munications MOS to its 
portfolio. The East Kil- 
bride plant’s wafer fabri- 
cation will be beefed up 
with a new 6-in. wafer fa- 
cility that will make it an 
important center in the 
corporation’s MOS memory strategy. 

Borrel, a graduate of the French 
Ecole Nationale des Télécommunica- 
tions, joined Motorola’s Phoenix Di- 
vision as a product marketing engi- 
neer in 1967. He held a number of 
marketing posts with Motorola SA 
in Toulouse before becoming presi- 
dent of the French subsidiary and 
subsequently assuming his present 
post. —Robert T. Gallagher 





Tamura to take NMB Semiconductor from 
scratch to production in nine months 


Tokyo 
1. Tamura, 66, decided to 
“do what I want to do during 
the 6 or 7 years left for me to work 
energetically.” This has resulted in 
Tamura being named president of 
NMB Semiconductor Ltd., whose 
first product will be a 256-K comple- 
mentary-MOS dynamic random-ac- 
cess memory chip. By next March, 
he expects the newly formed subsid- 
lary of Minebea Co. to start produc- 
tion under license from Inmos Corp., 
Colorado Springs, with a staff of 
only 45 persons, including three pro- 
duction engineers. 

Tamura’s goals meshed nicely with 
those of Takami Takahashi, presi- 
dent of Minebea, a multinational 
conglomerate that produces precision 
mechanical and electronic compo- 
nents, among them IBM PC key- 
boards. The two men had dealings 
before and developed a rapport built 
on mutual business acumen. Takaha- 
shi wanted to add a high-tech subsid- 
lary to his firm. 
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When Minebea first spoke with 
Tamura, it was merely to sound out 
his opinion on the firm’s plans to 
ease its way into semiconductor pro- 
duction with hybrid devices or gate 
arrays. Mineba’s strategy was that 
these devices would not only be a 
means of diversification, but that 
they could also be used by its other 
subsidiaries. 

Tamura advised strongly against 
this strategy and predicted a disas- 
trous outcome. When pressed further 
for a formula for success, Tamura 
said that he would “do what other 
people don’t do, and start with the 
most difficult device for which there 
is high demand.” 

Tamura’s advice was accepted and 
he soon had a new job—piloting the 
start-up of the Minebea subsidiary. 
His speed at organizing the new ven- 
ture can be gauged-from the fact that 
he purchased land for the company’s 
new plant on June 22, little more 
than two months after he left Tokyo 
Sanyo Electric Co., where he was 





general manager, technical opera- 
tions headquarters. 

In between, Tamura helped set up 
the new firm, found a source of tech- 
nology, and started placing orders 
for machinery—which he says will 
be suitable for next-generation 1-Mb 
chips. And it looks as if his schedule 
will remain hectic because Tamura is 
committed to start production nine 
months after land purchase. 

Tamura says that initial marketing 
and product evaluation will not be a 
problem, because the first half-mil- 
lion parts produced each month will 
be shipped to Inmos. After that, In- 
mos gets half of production, up to 5 
million parts per month, plus a roy- 
alty. Availability of the parts from 
Japan should save Inmos the need to 
invest in its own production facili- 
ties. Moreover, NMB Semiconductor 
will cooperate in the development of 
next-generation products. 

“If we were to start from scratch, 
we would need 150 to 200 engineers, 
and we would miss the market,” says 
Tamura. “But production is a facili- 
ties business where a small number 
of engineers backed by stable man- 
agement can achieve economies of 
scale and high yield.” 

Tamura does not foresee a prolif- 
eration of products from his compa- 
ny anytime soon, because it would 
require the addition of staff and facil- 
ities. ““We will only make products 
for which our facilities are suitable,” 
he says. —Charles L. Cohen 





Fast start. Takumi Tamura is capping a dis- 
tinguished career with a start-up producer of 
advanced devices. 
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PRESENTING VAXSTATION 100. 
A COMPREHENSIVE TOOL FOR THE 
_ TECHNICAL PROFESSIONAL. 





While others have been busy 
designing computing systems 
for the technically naive, Digital 
has been busy designing them 
for the technically astute. 

The welcomed result: the 
\Axstation 100™ workstation ter- 
minal. Connected to a VAX™ host 
computer by fiber optic cable, 
VAxXstation 100s make full use 
of the VAX/VMS™ operating 
system, its layered products 
and the range of Its office auto- 
mation, networking and appli- 


cations software. 





or Fat 
Tha VA station | 
Agrunet : grapice pace 


Kapromnd ane roused. 


The workstation terminal's 
comprehensive design de- 
mands that you now reconsider 
what is possible with computer 
assistance. From filling polygons 
to filing reports, it enables you 
to automate every step of a tech- 
nical project. Whether in engi- 
neering, education, research, 
or science. Whether your need 
is text manipulation, numerical 
calculation, graphics processing 
- or all three. 

To be sure, the VAXstation 
100 workstation terminal will be 
the envy of every technical pro- 
fessional who now sits before a 
computer dedicated to doing 





one or two things well at the ex- 
pense of doing anything else. 


THE FRIENDLIEST 
INTERFACE IN 
TECHNICAL CIRCLES. 

The VAxstation 100 worksta- 
tion terminal mirrors the latest 
trends in desktop computing 
with acomplete assortment of 
end-user niceties. They include 
all-English commands, helpful 
pop-up menus, descriptive 
icons and convenient point- 

Ing devices. 

Powerful screen manage- 
ment software presents the user _ 
with an endless array ofover- 
lapping applications windows 
and the means to move easily 
between them. 

With this friendly interface 
you can simultaneously display 
and interrelate any combination 
of tasks. You can work with equal 
facility in words, numbers, or pic- 
tures. Youcan work concurrently 
on parts of different jobs. Or on 
different parts of the same job. 


Each application window re- 
mains active whether on display 


or not. Like papers on a desk, 
windows can be moved at will, 


DRAWING ON 

THE POWER 

AND VERSATILITY 
OFVAXSYSTEMS. 

The VAxstation 100 worksta- 
tion terminal can be added to 
any existing UNIBUS™ VAX 
computer, from the 11/725 to 
the 11/785. 

This makes VAxXstation 100 
the most versatile add-on work- 
station ofits kind. It capitalizes 
on your installed base of soft- 
ware by executing the thou- 
sands of programs written by 
Digital and third parties for the 


VT100™ terminal series, as well 
as those applications written 
for the popular Tektronix 4014™ 
terminal. And in almost every 
case, it executes them without 
modification. 

While scaled-down sub- 
systems compromise the 
performance of micro-based 
workstations, the VAXxstation 


100 presents no such barriers. 
With virtual memory manage- 
ment, your program size is 
defined by the virtual address 
space of the VAX computer - 
some two billion bytes. You also 
get the complete set of VMS 
operating system facilities and 
utilities that have made ita 
world-famous development 
environment. 















Plus, there's a wide choice 
of high-level languages impor- 
tant to technical professionals, 
including industry-standard 
versions of FORTRAN and 
Pascal and artificial intelligence 
languages like VAX LISP 

No matter what you're work- 
Ing on, or how demanding your 
project is, the VAXstation 100 
workstation terminal possesses 
an astonishing capacity to work 
right along with you. 

Your working surface |s 
a crisp nineteen-inch mono- 
chrome raster display. The 
screen boasts 864 x 1088 pixel 
resolution. The monitor tilts and 
swivels to suit your environment 
and your posture. 

At your disposal is 
both the CORE 


ess, Graphics Library 


(based on the 
CORE graphics standard) 
and the VAXstation Subroutine 
Library. Both are callable from 
a high-level language, and be- 
tween them you are guaranteed 
full creative freedom throughout 


,. the design and simulation 


phases. 

A powerful MC68000™ mi- 
croprocessor running at 1OMHz 
has been completely dedicated 
to screen manage- 
ment and graphics 
processing. Its 
accelerator 
enhances 
raster oper- 
ations. This 
allows you to move large pixel 
blocks quickly and slide windows 
across the screen without eras- 
ing them. You can even process 
multiple applications on the 
screen simultaneously. 

Whether you are working on 
circuit design, seismographic 
studies, CAD/CAM, or financial 







© Digital Equipment Corporation, 1984. Digital, the Digital logo, UNIBUS, VAXstation 100, VAX, VMS. andVT100. are trademarks of Digital Equipment Corporation. 4014 is a trademark of Tektronix, Inc. MC68000 is a trademark of Motorola, Inc. 


modeling, whether you are exe- 
cuting familiar technical tasks or 
dabbling on the edge of eng- 
neering exotica, you'll run out of 
practically everything before you 
run out of VAX software. 


MAINSTREAMING 

THE TECHNICAL 

PROFESSIONAL. 
\Axstation 100 workstation 

terminals can be configured 
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with ease. Whether you network 
them via Ethernet throughout a 
hierarchy of VAX/VMS systems, 
or cluster several around a single 
processor, communications re- 
main streamlined. Each station 
can access the full range of VAX 
information management and 
office automation tools. In this 





way, the data and programs in 
general company use can be 
incorporated into technical 


projects. Conversely, the highly 


technical results in a single 
applications window can be 
mainstreamed throughout 
the corporation. 

VAxstation 100 workstation 
terminals let you and your co- 
workers share and swap infor- 


This is the state-of-the-art 
in distributed computing. VAX- 
station 100s will not just help 
project managers increase pro- 
ductivity some day — they will 
do so immediately. 


DIGITAL'S 
COMMITMENT TO THE 





WORKSTATION MARKET. 


The first add-on workstation 
terminal for VAX systems, the 


ee 
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mation readily. Extrapolate 
results quickly. Draw conclu- 
sions confidently. They rescue 
the technical professional from 
tiresome commuting between 
single-function workstations. 
They declare war on errors and 
lost time attributable to manua’ 
conversions. 


Nee SRN ENGR PS 


VAxstation 100 is also the first in 


a family of new workstation prod- 


ucts from Digital. Each reflects 
Digital's dedication to providing 
integrated computing solutions. 
The workstation terminal 
provides a truly comprehensive 
and cost-effective way to coor- 


dinate the work of engineers, 
scientists and researchers. It 

is unmatched in its ability to 
accommodate the fluid and 
unpredictable nature of highly 
technical projects. And it does 
so elegantly, whether in response 
toamomentous change in direc- . 
tion orto amomentary change 
of heart. 

Each VAXstation 100 system 
comes backed by full Digital 
service and support from coast 
to coast and in 44 foreign coun- 
tries. Each carries with it Digital's 
enviably high reputation for qual- 
ity and engineering excellence. 


BEST ENGINEERED 
MEANS ENGINEERED 
TO A PLAN. 


The VAxXstation 100 worksta- 
tion terminal, like every Digital 
hardware and software product, 
is engineered to conform to an 
overall product plan. This means 
Digital systems work together 
easily and expand economically. 
Only Digital provides you with a 
single, integrated computing 
strategy direct from desktop to 
data center. 

Configured with graphics 
processor, monitor, keyboard, 
mouse, fiber optic cable and in- 
terface, the VAXstation 100 work- 
station terminal can be added 
onto an existing VAX/VMS sys- 
tem inexpensively. 

For the new VAxstation 
100 product brochure, call 
1-800-DIGITAL, extension 250. 
Or write: Digital Equipment 
Corporation, Media Response 
~ Manager, 200 
_ Baker Avenue, 
West Concord, 
~MA01742. 


THE BEST ENGINEERED 
MPUTERS 
INTHEWORLD. 
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HERE ITIS...GENERAL INSTRUMENT’S 4 UF4002 





The UF4002 ultra fast 
switching rectifier has reverse 
recovery time less than 50 
nanoseconds! Plus other 
excellent features: 

e Low forward voltage — less 
than 1.0 volt at 1.0 ampere 

@ 30 ampere surge capability 

@ Forward recovery time less 
than 25 nanoseconds 

@ Available in UF4001 thru 

UF4004, PIV50-400 volts with 

|, less than 10 w amps 


58 Circle 58 on reader service card 





e For higher current operation 
use Our3 ampere UF5400 thru 
UF5404 series. 


*Conditions of Sale: 
Minimum order quantity 


50,000 units scheduled within 
60 days. Minimum shipment 
20,000 pcs. 
Packaging: 1,000 units per 
box, or 5,000 units per reel. 
Marking: Cathode Band, 
UF4002, Gl. 


GENERAL 
INSTRUMENT 








For complete technical data, 
information on immediate 
Oroduct delivery, or the latest 
General Instrument catalog, 
contact your authorized 


— distributor or: 


General Instrument Corporation, 
Discrete Semiconductor Div. 
600 West John Street, 
Hicksville, NY 11801, USA 
(516) 933-3333 
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NIMBLE NETWORK RESEARCH 


EXPLOITS MARKET NICHE 





Santa Monica, Calif. 

ew savvy industry observers will 

dispute that the business of sup- 
plying operating and application soft- 
ware for mini- and microcomputers 
has moved into the inevitable shake- 
out period, a polite term for forced 
company sales and outright failures 
that will leave only the strongest 
firms standing. Nevertheless, such is 
the dynamism of the computer field 
that it still creates opportunities for 
the nimble entrepreneur. 

Clearly, one of these niches is soft- 
ware for networking—in particular, 
programs that have vendor interoper- 
ability, which means the ability to tie 
together equipment, operating sys- 
tems, and protocols from many dif- 
ferent vendors. First out of the start- 
ing gate with a package of this type 
that is achieving widening recogni- 
tion was the small but rapidly ex- 
panding two-year-old Network Re- 
search Corp. 

Introduced in 1983 under the 
name of Fusion, the package’s appeal 
centers on its many networking capa- 
bilities. It can, for example, provide 
file transfer and virtual terminal op- 
eration between an IBM Corp. Per- 
sonal Computer running on a PC- 
DOS operating system, any 68000- 
based work station with the Unix op- 
erating system, and a _ Digital 
Equipment Corp. VAX computer 
with the VMS operating system. 
Other combinations of processors, 
operating systems, and local-network 
protocols are possible. 

Borrowed capital. Interconnecting 
the proliferating base of microcom- 
puters with existing larger machines, 
in fact, was the goal of founder How- 
ard R. Gordon when he started the 
firm with a $6,500 loan. “It was 
clear that the value of micros was 
limited by an inability to support 
minis and completely share the re- 
sources of any remote system,” he 
explains. 

Moreover, he continues, even 
though networking software was seen 


as the medium of choice to exploit 
data communications, very little of it 
existed, other than proprietary pro- 
grams or limited, low-performance 
lines. “Everyone was talking about 


SNE: 





it, customers demanded it, yet every- 
one underestimated its difficulty,” he 
recalls. “‘Nothing spanned the entire 
population.” 

Gordon and a small group strug- 
gled to bring out the initial version 
of Fusion, which worked at first only 
on DEC computers. While a stan- 
dard package was not then envi- 
sioned, the market feedback on the 
need for vendor interoperability soon 
headed Fusion on that track, and the 
fledgling firm started adding fea- 
tures, a process that continues. 

In the current version, the package 
links five processors (VAX, PDP-11, 
68000, 8086, and 8088) and can be 
adapted to any other processor that 
has an Ethernet controller and C- 
language compiler. Besides the Unix, 


VMS and PC-DOS operating sys- 


tems, it can run on any system with 
a C compiler without modification. 
It handles networking hardware 
from such firms as 3COM, Interlan, 


Standing tall. Exploiting the vendor-interoperability niche 
in the software market has proven profitable for Howard er, 
Gordon (standing), president of Network Research Corp. 


Excelan, and Communication Ma- 
chinery, and protocols from either 
Xerox Corp.’s XNS internet trans- 
port or the ArpaNet TCP/IP. 

The way the networking software 
market itself has unfolded 
makes it tough to agree 
on its overall size. The 
1984 market is estimated 
at about $200 million, 
but this includes propri- 
etary products. Still, the 
entire field is growing at 
a projected 45% annual 
rate. Gordon says his 
1984 sales will be about 
$3.5 million, with $10 
million the goal for 1985. 

He notes that in his 
firm’s short existence, the 
perception of the custom- 
er mix has undergone 
considerable revision. In 
the beginning, he foresaw 
the user as the main buy- 
but original-equip- 
ment manufacturers have 
come on so strong that 
they now represent 80% of the total. 

Eetwork Research has signed up a 
roster of equipment builders who are 
licensing Fusion, and more are com- 
ing on board each month. Present 
licensees include NCR, Motorola’s 
Four-Phase computer unit, Control 
Data, Mosaic, and Calcomp, along 
with system integrators. 

Knowledge of Network Research 
and Fusion so far is somewhat limit- 
ed, even in the tightly-knit software 
community, but that is beginning to 
change. For example, consultant 
Harvey Freeman of Architecture 
Technology Corp., Minneapolis, says 
the package is “starting to make 
noise,” and his clients are picking up 
on it. He cautions, however, that 
adding capabilities to existing pack- 
ages is not as easy as it sounds. “‘It’s 
one thing to say it, quite another to 
do it, as many big firms found out.” 

Also, there is the matter of compe- 
tition fast entering the field of ven- 
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dor interoperable software. “‘There’s 
no question about it, they’re com- 
ing,” notes Craig Burton, of Norvell 
Inc., Orem, Utah, which supports 
some 13 different local-network con- 
figurations. 

As for the future, Network Re- 


search will add new processors and 
capabilities to Fusion, a _ process 
which will take less time as his firm 
gets more experience at it, Gordon 
says. An advanced Fusion package is 
due out later this year, with better 
speed and efficiency. —Larry Waller 


Keene stitches disparate pieces 
into a profitable, busy quilt 


New York 
| he from the bright lights shining 
on more glamorous electronic 
markets, Keene Corp. is quietly piec- 
ing together a concern that thrives 
on such products as high-tempera- 
ture laminates for  printed-circuit 
boards, anechoic chambers, and fi- 
ber-optic communications systems 
for rooms that must be secure. 

Founded in 1967, Keene is a sub- 
sidiary of Bairnco Corp., a diversi- 
fied manufacturer of lighting, indus- 
trial, and _ electronic products. 
Keene’s founder, Glenn Bailey, 
formed Bairnco as a holding compa- 
ny to incubate up-and-coming busi- 
ness operations and then spin them 
off at maturity. 

In explaining his firm’s business 
philosophy, Keene president Eugene 
Cafiero notes that “‘we look for com- 
panies that have come up with a 
unique solution to a problem—ones 
that are just becoming successful. We 
step in and capitalize on it.” (Cafiero 
is no stranger to corporate manage- 
ment, having served as president and 
chief operating officer of Chrysler 
Corp. from 1975 to 1978.) 

“They get into specialty niches 
that offer exciting growth,” says 
Stanley Lanzet, first vice president of 
research at Drexel Burnham Lam- 
bert Inc., New York. “It’s a very 
interesting and unique concept that 
seems to be working,” observes Jona- 
than Progoff, a research analyst with 
E.F. Hutton, New York. 

SRS Industries, a recently ac- 
quired Monrovia, Calif., firm, exem- 
plifies the type of operation that 
Keene craves. SRS makes enclosures 
for the control of electromagnetic en- 
ergy and for the aerospace, defense, 
and electronics industries, as well as 
gaskets used for electromagnetic-in- 
terference shielding in aircraft and 
computers. 

“We think SRS can grow at a rate 
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of 800% in just a few years,” main- 
tains Arnold Zais, who retained his 
post as president of a firm called 
Ray Proof when it was acquired in 
1973 and later became president of 
Keene’s Shielding Group. 

Built with absorber materials that 





used in government high-security 
shielded rooms, which are impervi- 
ous to emi and contain confidential 
signals. When fiber-optic systems be- 
come more common, “We'll exploit 
them commercially,” says Zais. 

Still another operation is Howe In- 
dustries, Van Nuys, Calif., a manu- 
facturer of laminates that have a 
high dimensional stability and are 
used in multilayer pc boards for 
aerospace applications. It also sup- 
plies flexible materials for printed 
circuitry in automotive panels. 
Howe, whose sales have tripled since 
July 1983 when it was acquired, will 
soon finish a 74,000-ft? building in 
Cucomonga, Calif. 

All this has proved profitable for 
Bairnco and for Keene, which ac- 


Looking good. The market for shielded chambers, which cost about $1 million each, is one of 
the many niches in which Keene Corp. participates through its subsidiaries. 


are also made by the Shielding 
Group, Keene’s anechoic chambers 
carry a price tag of about $1 million. 
In November of 1983, the firm com- 
pleted the first chamber to be certi- 
fied by the Federal Communications 
Commission, a type of room _ pur- 
chased by such companies as IBM 
Corp. and Digital Equipment Corp. 
to test computers for compliance 
with FCC regulations for electromag- 
netic interference. 

Another operation within the fam- 
ily fold is Versitron Inc., Washing- 
ton, D.C., which was acquired in 
March 1984. It makes a variety of 
products including the fiber-optic 
modems, links, and multiplexers now 


counts for 25% to 30% of the par- 
ent’s sales. For the first half of 1984, 
Bairnco’s sales rose to $245.3 million 
from $163.8 million in the first half 
of 1983, while its income from con- 
tinuing operations jumped to $12.0 
million from $7.7 million a year ago. 

Keene’s operating profit on com- 
posites and shielding, which include 
its electronics operations, totaled 
close to $8 million for the first six 
months of 1984, a hike of 161%. 
Sales rose proportionately, and 
Keene believes the momentum will 
continue. In the next few years, says 
Cafiero, “I would be disappointed if 
we didn’t double again [in electronics 
operations].”’ —Steve Haggerty 
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_ Vroom into the VLSI era C- 














—V40/V80/V238: SYSTEMS | 
ON A CHIP, 











cmos microprocessors. 








NEC invites you to discover the 
V-Series: a superior species of 
CMOS microprocessors. Mak- 
ing your software run farther 
and faster, they slip into most 
existing systems and produce 
immediate performance gains. 

With minimal engineering 
effort, they ease you up the 
evolutionary scale to top-end 
VLSI products. 








~ V20/V30: WITH CMOS _ 


PERIPHERALS. 











Next year, the peripherals 
hop on board. The V40 and V50 
feature peripheral functions in- 
tegrated on V20 and V30 silicon. 
The V25, complete with ROM, 
RAM, I/O port and serial inter- 
face, isa powerful processor for 
portable products. The V20- 
V50 give you turbocharged 
performance while capitalizing 
on current software developed 
for our NMOS micros. 





V60/V 70: MICROELECTRONIC 








MAINFRAMES. 








The first members of the fami- 
ly are 16-bit microprocessors 
ready for your immediate 
evaluation. The V20 has an 8-bit 
external bus: the V30isa full 
16-bit machine. Both offer a 
powerful set of 10] instructions, 
dual data bus architecture, and 
refinements that make them 
50% faster than our 16-bit NMOS 
processors. With 70% savings 
in power consumption. 

The V20/ V30 are supported 
by aclan of CMOS peripherals. 
A CMOS coprocessor (Floating 
Point Processor) is under 
development, and a proprietary 
Real Time OS is part of the 
package. Development tools 
include an In-Circuit Emulator, 
Relocatable Assembler, Pascal 
and C compilers. And NEC 
has already loaded the pipeline 
with powerful support tools 
soon to come. The V-Series 
is second-sourced by Zilog, Inc. 





32-bit microprocessors with 
mainframe power, the V60 and 
V70 will be waiting when 
youre ready to move up to 32-bit 
uP-based products. Features 
include an on-chip Memory 
Management Unit anda 
4 3-gigabyte virtual memory. 


VLSI VISION. 














Behind the V-Series is a com- 
pany with a VLSI vision. 

NEC isa world leader in sem1- 
conductors, computers 
and communications, with sales 
of $8 billion a year. We looked at 
where you are and where 
youre going. Then designed our 
V-Series to give you the evo- 
lutionary edge inthe VLSI era. 





NEC Electronics Inc. 
Tel: 415-960-6000. TWX: 910-379-6985. 





NEC Electronics (Germany) GmbH 
Tel:0211-650302. Telex:8587419 NEC D. 


NEC Electronics (UK) Limited 
Tel:0698-732-221. Telex:777565 NEC UKG. 


NEC Electronics (France) S.A. 
Tel: |- 609- 9004. Telex:203544 NEC EF F. 











NEC Electronics Italiana S.R. i” 
Tel:6709108. Telex:315355 NEC EIT I. 











NEC Corporation 


Tokyo, Japan 








DYNAMIC EXPANSION CONTINUES 
IN JAPAN'S ELECTRONICS INDUSTRIES 





No doubt about it, business is good 
in Japan’s high-technology industries, 
one key reason being the ever- 
quickening pace of electronics 
research and development that is 
coming to fruition in new products. An 
example is teleconferencing, as shown 
in this Fujitsu photograph. 

For such achievements, advances 
are necessary in a wide range of 
electronics fields—and they are 
occurring in Japan. In semiconductors, 
shrinking feature sizes and large 
wafers are making new demands on 
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the makers of production equipment. 
Another important trend is the 
increasing capabilities of the domestic 
equipment makers. 

The young industry of 
optoelectronics is experiencing 
dramatic growth, almost all of it 
stemming from the interest in using 
optical communications for both data 
and voice. One important factor in the 
growth of the Japanese computer 
industry is the spread of personal 
computers, and they in turn are one 
reason that the telecommunications 














industry is preparing for a digital future. 
As all of these fields grow, moreover, 
the need for new and better test and 
measurement gear is spurring that 
industry on. 

The following reports on these 
industries were prepared by staff 
members of the Industrial 
Econonomics Department, Nomura 
Research Institute, working under the 
direction of Mamoru Kohayakawa. The 
cover photograph of an ion microprobe 
analyzer in use is courtesy of NEC 
Corp. 
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here’s Room in One LCD Module 
for the Entire Globe. 


-it Displays 2,000 Characters on a Large Screen= 





moa ) so (ee. Simulated pictu 


New LCD modules from TOSHIBA give you 640 x 200 dot displays Specifications 


plus your choice of display area: virtually the size of an ordinary 
magazine or half that size. 

The large display area puts a lot of information on view — either Number of Characters Oc haeine) 
module can give you an array of 80 characters X 25 lines. Yet TOSHIBA : 


technology cuts bulk and power consumption to the bone. These slim Overall Dimensions 
(WXHxXD) 


LCD modules are battery-powered , and they are compatible with 
current CRT displays without changing software. 

All these features add up to portability. Versatility. Usability. These 
LCD modules are ideal 
as displays for portable TLC-402 
word processors, 
personal computers, 
POS terminals and other 
display terminals. 

Ask us. TOSHIBA is 
there when it comes to 
the technology you need 
in LCD components. 







TLC-363 


Response 
Time 





Design and specifications are subject to change without notice. 


Toshiba America, Inc.: Electronic Components Business Sector, Semiconductor Div.: 2441 Michelle Drive, Tustin, Calif. 92680, U.S.A. Tel. (714) 730-5000 
Toshiba Europa (I.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 Neuss 1, F.R. Germany Tel. (02101) 1580 

Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165JJ, England Tel. 0276 62222 

Toshiba Electronics Scandinavia AB: Banérgatan 21-23, S-115 22 Stockholm, Sweden Tel. 08-616265 
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ing monochrome and color display tubes that excel in 


resolution, contrast, brightness and clarity. Tubes that _ 


your customers will love at first sight, because they are 
the result of these human-oriented breakthroughs in 
CRT technology: 

Fine-patterned phosphor screens 
We've developed new methods of applying color 
phosphors to screens in order to increase dot untfomni 
and reduce dot diameter down to a fine-pitch 0.21 mm 
for greater definition. That means less blurring of colors, 
blacker blacks, and higher resolution in graphics and — 
characters. 

Reduction of glare 


we came up with special treatments that cut glare to a. 






“direct-etching antiglare face.” Spray coating and mu 


layer coating can also be applied to reduce reflection. _ : 


© we AG nt 





For more information: 


Hitachi helps you reduce user eye fatigue by produc- | 





tea flicker, Higher ¢ contrast _ _ | 
Hitachi offers long-persistence aches for Baik 


monochrome and color screens to cut down irritating 

_ flicker. Numerous phosphor tones allow users to _ 
specify their own monochrome display colors; color 
__ tubes can be supplied with the traditional R-G-B | 

_ combination or a new R-G-Light Blue. And lone | 
a transmission glass, ranging from clear to grey to dark | 

tint, can help improve contrast according to your _ 

sequuemnas 


We believe people ee to be cae a 






eS . _ we've committed our engineering skills to just that. 
_ Manufacturing each and every product with the end- 
} _ 2 eae in mind. Supplying you with components that — 
Screen glare is a leading cause of user discomfort, so os exceed expectations. So give your own eyes a treat. 
~ Look up your nearest Hitachi representative for | 


minimum. Available on models of all sizes, one is our _ 


a personal view of our complete ae ene Op 


Hitachi, Ltd. Electronic Devices Group, New Marunouchi Bidg., 5-1, Marunouchi 1 chome. | hveas. ku, Tone 100, Joon Tel: fat (03) 22-1111, a 522395, 320432, 24491, 
J26375 (HITACHY), Cable: HITACHY TOKYO Hitachi America, Ltd. Chicago Office, 500 Park Boulevard, Suite 805, Itasca, Ill. 60143, Tel: (312) 773 0700, Telex: TWX910 651 3105 
(HITACHI ITAS), Fax: (312) 773-1366 San Jose Office, 2099 Gateway Place, Gateway Office Park, Suite 550, Tel: (408) 277-0134 Hitachi Electronic Components Europe GmbH, 

Hans-Pinsel-Str. 10A, 8013 Haar, Miinchen, Tel: 089-46140, Telex: 05-22593 (HITEC D) Hitachi Electronic Components ( . K.) Ltd., ‘HITEC House, 221-225 Station hoa Harrow, | 


Middlesex, HA1 2XL, Tel: 01-861- 1414, Telex: 926293 (HITEC G) 
Circle 66 on reader service card. 
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SEMICONDUCTORS | 


Rising demand for chips of all types spurs investment, 
giving new boost to equipment makers 





by Shiro Tanikawa 


Even as semiconductor consumption 
in Japan has risen to meet the needs 


of expanded production of personal 


computers, video cassette recorders, 


and various other electronics 


equipment, demand has intensified on 


a worldwide basis. Japan’s 
semiconductor production reached a 
total of 1,560 billion yen in 1983, 
according to industry statistics. That 


figure represents an increase of 30.4% 


over the previous year. 


Of this total, production of discrete 
devices, stimulated by the increase in 
VCR demand and the recovery of audio 


equipment, amounted to 472 billion 
yen, an increase of 16.7% over the 


previous year. As for integrated circuits, 


production of digital ICs, including 
memories and microcomputers, 


increased by nearly 40%, as was the 


case in 1982. 


Linears Grow Too 


Linear IC production, which fell 6% 
in 1982 owing to the stagnation in the 


audio market, experienced a rapid 


recovery, increasing at a rate of 25.8%. 
IC production as a whole was thus able 
to register an increase of 36% over the 


previous year, totalling 1,140 billion 
yen. 
In spite of this expanded production, 


semiconductor supply has continued to 


be tight since the latter part of 1983. 
The big semiconductor manufacturers, 
most importantly NEC Corp. and 
Hitachi Ltd., have scheduled large- 
scale capital investments for this year, 
and 1984 semiconductor production 
should break the 2,000 billion yen 
mark. It is thought, however, that the 
results of this investment will only be 
fully manifested in 1985. | 
Supported by this large-scale capital 
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Tadahiro Sekimoto, president 
NEC Corp. 


The development of electronic 
and digital technology has brought 
about the integration of computer 
and communications technologies 
while ushering in a new electronics 
business that has been dubbed 
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“C&C” (computers and communica- 
tions). Fully equipped with techno- 
logical and business capabilities in 
the fields of computers, communica- 
tions and electronic devices, we will 
elaborate our basic business strate- 
gy through which we will pursue 
C&C right into the 21st century. 

Today in Japan, people talk a lot 
about ‘‘new media,’ a Japanese 
term derived from English and 
standing for new means of commu- 
nications including satellite Commu- 
nications, cable TV, and videotex. 
They go beyond any media current- 
ly in existence. As a matter of fact, 
the new media are C&C from the 
viewpoint of communications. 

| would like to speak metaphori- 
cally about the new media. Imagine 
a drama in which the stage setting 
is the hardware, of which wondrous 
products can be manufactured. The 
scenario is the protocols and pro- 
grams, which are now making re- 
markable progress. 

However, the stage setting and 
the scenario are not enough to at- 
tract a wide audience (users of our 


products) and to maintain a theater 
company (ourselves as a supplier). 
There must be actors and actresses 
and their artistic skills as well. And 
what produces a great impression 
on the audience is probably the 
high-quality performance, which can 
be regarded as the application soft- 
ware. Because of this, it is applica- 
tionware that can vitalize the new 
media and our C&C business. 

In a broad sense, software is the 
most important factor in a success- . 
ful drama. In other words, it is a 
matter of the type and quality of 
information. And the theater compa- 
ny is required to provide exactly 
what the audience is seeking while 
ascertaining the type of information 
and the degree of quality that are 
desired. 

| myself define the information so- 
ciety as a society where the wisdom 
and ability of mankind are tested. 
This means that we at NEC must 
understand that we are also being 
tested, and we should make all pos- 
sible efforts to skillfully play our 
roles in a drama called C&C. 
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ADVANCED AND EVER ADVANCING MITSUBISHI ELECTRIC 


Mitsubishi Electric is an industrial giant 
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Communications. Computers. All the key 
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products and systems. And the best guarantee 
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Our technology serves Japan's space effort. Single crystallization using a laser beam. 





_ MITSUBISHI ELECTRIC— 
The highly integrated Approach 











Our VLSI dynamic RAM is a masterpiece 
of large-scale integration. And it symbolizes our 
whole approach. We integrate expertise from a 
al Ulatelc=toMolii(-ie-1al mel (cxe| oll lar-tom (oMole-y-] (2M) (-1e4 (celal (or 
GD melersalellilecommuncaion, products and systems that add pleasure and 
a= interest to the lives of millions. To ease the tasks 
of our engineers in anticipating market needs. 
Ao) Muir lalvicle Viglate Revol) cw lave exerely Melt EIA 
And to ensure us a major role in building 
al =Mlal (ol duirslColamols(-tal (sxe mcvolel(-1 ime) Mm Coliilelace ln a 


MITSUBISHI 
ELECTRIC 
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Mobile telephone. 








16-bit personal computer. High-resolution CRTs and display 
modules. 
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investment, the market for 
manufacturing equipment has picked 
up. An especially notable trend in this 
connnection is the full-scale 
introduction of 6-inch wafers into 
production lines for 256-K dynamic 
random-access memories and other 
very large-scale integrated circuits. 


6-in. Wafers Spread 
At the present time, Fujitsu Ltd. is 
operating a 6-in. pilot line at its lwate 


plant and has adopted a full-fledged 6- 


in. line for its Mie plant scheduled to 


begin full operation at the close of the 
year. Various other manufacturers are 


introducing 6-in. wafers into their 
plants: NEC in a new production line in 
its Kyushu plant, Texas Instruments 
Japan Ltd. into a new line in its Kofu 
plant, and Toshiba Corp. into a new 
line in its Oita plant next spring. 

It is anticipated that 6-in. lines will be 
adopted for a succession of new 
installations scheduled in the coming 
years, including NEC’s Yamaguchi 
plant, Hitachi’s Naka plant, Hitachi's 
Hokki semiconductor plant, Mitsubishi's 
Saijo plant, Matsushita’s Uozu plant, 
and Oki’s Miyazaki plant. 


In addition, Hitachi was to establish a 


system capable of producing 1 million 


256-K DRAMs per month by August. 
This in turn has stepped up the pace of 
the above-related activities of the big 
manufacturers. 


Shrinking Design Rules 

Although an extremely high rate of 
growth has been achieved in almost all 
sectors of the production equipment 
industry, growth has been particularly 
great in the area of steppers, high- 
current ion implanters, ion etching gear, 
and other such equipment exerting a 
critical influence upon shrinking design 
rules. 

Accompanying this rise in the scale 
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Sutezo Hato 

executive managing director 
and group executive 
Electronic Devices Group 
Hitachi Ltd. 


It is my great pleasure to be able 
to introduce our products and strat- 
egies to the readers of Electronics- 
Week. The electronic components 
operations of Hitachi Ltd. are distin- 
guished by the manufacture of a 
wide variety of products and the 
company’s constant efforts in ad- 
vanced product development. 

We produce a range of MOS and 
bipolar memories and microproces- 
sor families, full- or semicustom in- 
tegrated circuits, as well as discrete 
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ICs, such as semiconductor lasers 
and photodetectors, and a host of 
picture tubes and liquid-crystal-dis- 
play modules. Hitachi's unique mag- 
netic bubble memories and MOS 
image sensors are also part of our 
product line. All these enjoy the 
confidence of our clientele, and we 
believe this is because their price- 
performance ratio and reliability are 
highly appreciated by purchasers. 

Hitachi is an integrated electron- 
ics and electrical manufacturer and 
is Japan’s largest in its field. The 
company produces more than 
20,000 products, ranging from nu- 
clear reactors and industrial plants 
to mainframe computers, telecom- 
munications equipment, and diverse 
materials. It undertakes vigorous re- 
search and development in each 
product area. The exent and depth 
of our operations and the develop- 
mental work at our research labora- 
tories provide easy access to vast 
stores of technological resources, 
which we can draw on to develop 
any particular electronic device. 

We can also receive frank and 
consequently valuable feedback 
from users within the company. 
Such intergroup cooperation has, in 
fact, helped us greatly to improve 
the performance and quality of our 
electronic components. 


In our IC operation, the 2-um de- 
sign rules are now applied to mass- 
production items, including 256-K 
dynamic random-access memories, 
64-K static RAMs, and 8-bit single- 
chip microcomputers with an on- 
chip 16-K-byte read-only memory. 

We have long experience in using 
complementary-MOS __ technologies 
for a wide range of products. The 
solid performance of our large- 
scale-integration CMOS technology, 
in particular, has been attested to 
by the large market share of our 64- 
K static RAMs. We are confident, 
therefore, that the introduction of a 
1.3-um CMOS process—the most 
important focus for our future busi- 
ness—will also prove to be highly 
successful. 

We are making efforts to upgrade 
our display devices by enhancing 
the resolution of picture tubes and 
enlarging the screen size of LCDs. 
Through such endeavors, we are re- 
sponding to two distinct trends in 
microelectronics systems (typically 
personal computer systems)—one 
toward higher sophistication, and 
the other toward greater portability. 

Finally, | would like to thank the 
readers of ElectronicsWeek for their 
guidance and their encouragement, 
which, we hope, will continue to be 
forthcoming. 
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Better Instruments for 
Better Communications 
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MS611A Spectrum Analyzer 
This analyzer covers the range 
from 50Hz to 2GHz in a single 
band, and features auto 
ranging. Resolution bandwidth 
is 1OHz to 83MHz too. 

Another better instrument 
from Anritsu. 
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Anritsu means communications. 

We began building telephone 
and radio equipment more than 
50 years ago. And although we've 
expanded into other fields since 
then, we’ve remained true to 
those first electronic roots. 

In fact, the Anritsu name is 
now known around the world as 
synonymous with communica- 
tions. From public telephones to 
sophisticated, state-of-the-art 


optical and digital transmission 
systems, Anritsu communications 
products are highly regarded for 
both unequalled reliability and 
technical excellence. 

With such wide-ranging ex- 
penence in all phases of commu- 
nications, it’s no surprise that our 
electronic measuring instruments 
are superior, too. 

Anritsu builds the electronic 
instruments that keep electronic 





ANRITSU ELECTRONICA COMERCIO LTDA. 


Av. Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-RJ, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR 


ANRITSU AMERICA, INC. 


32 33 ------S 


and fiber optic communications 
operating at the knife edge of 
efficiency. From the simple meas- 
urement of voltage and current to 
complete high-level analysis of 
both analog and digital circuitry, 
Anritsu instruments are built by 
experts in communications. And 
Anritsu instruments are built to 
be used. 

Whether it’s an Anritsu elec- 
tronic voltmeter, a network ana- 


128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201 337-1111 Telex: 642-141 ANRITSU OKLD 


ANRITSU EUROPE LIMITED 


Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, UK. Phone: (STD0582)418853 Telex: 826750 ANRSEU G 


ANRITSU ELEKTRONIK GmbH 


Uhlandstrasse 9, 4000 Dusseldorf 1, F.R. Germany Phone: (0211)682424 Telex: 8584904 





lyzer or a complete GPIB-based 
automatic test system, you'll find 
a basic field-proven ruggedness 
built in. And you'll find controls 
that actually make sophisticated 
measurements simpler to 
perform. 

At Anritsu, we’re striving 
toward still better instruments. 
And better communications. 





Anritsu 
ANRITSU ELECTRIC 0.. LID. 


10-27, Minamiazabu 5 chome, Minato-ku, Tokyo 106, Japan 
Phone (03) 446-1111/Telex: 0-242-2353 
Cable: ANRITDENKI TOKYO 











25 LINES OF 8O CHARACTERS! 
FLAT PANEL DISPLAYS AVAILABLE NOW! 


This is the actual effective display size of LU512U0% 








Sharp's full line of EL (Electro Luminescent) Displays are thin simple 4 line interface. EL'’s bright, crisp, easy to read char- 
(34mm), lightweight (650 grams), low power (15 watts max) acters will enhance the marketability of any product. 

and the two latest editions can display 25 lines of 80 char- Design the leading edge of display technology into your 
acters. These ‘State of The Art” Displays feature; line by products today using displays from Sharp, the world’s 
line scrolling, blinking characters, full graphics and a largest manufacturer of EL Displays! 





LJ 320U01 e Ideal for fine graphics as well as 
written characters e Effective display area 90mm 
120mm e Number of picture elements: 320x240 
* Outline Dimensions (mm): 148.5(H) x 178.5(W) x 34(D) 


LJ 512U01 @ |deal for written 
characters e Effective display area 

44 8mmx179 2mme Number of picture 
elements 512 128 

¢ Outline Dimensions (mm): 108.5(H) x 
228.5(W) x 34(D) 


LJ640U01 e ideal for written 
characters e Effective display area: 
60mmx192mm @ Number of picture 
elements 640 200 

¢ Outline Dimensions (mm): 108.5(H) x 
228.5(W) x 34(D) 


LJ 512U05 e Ideal for fine Graphics as 
well as written characters e Effective 
display area 96mmx192mm e Number 
of picture elements: 512256 

¢ Outline Dimensions (mm): 148.5(H) x 
228.5(W) x 34(D) 





SHARP CORPORATION international Business Group, Electronic Components Sales Dept. 
22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 

Tel: (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA (LABOMET A-D) 
U.S.A.: SHARP ELECTRONICS CORPORATION 

10 Sharp Plaza, Paramus, New Jersey 07652 Tel: (201) 265-5600 


SHARP CORPORATION, JAPAN Electronic Components Dept. 


EUROPE: SHARP ELECTRONICS (EUROPE) GMBH 
Sonninstrasse 3, 2000 Hamburg 1, F.R. Germany Tel: (040) 23775—1 
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of the equipment market in recent 
years, four trends can be discerned 
within Japan’s semiconductor 
manufacturing equipment industry. 
They are: 

mw Improvement in the technological 
capabilities of the equipment 
manufacturers. 

= A decline in the level of 
dependence upon imports and 


changes in the structure of 
semiconductor equipment industry. 


m Intensification of overseas activities 


on the part of domestic 
manufacturers. 


m An increased number of companies 


in the field. 

Through activities undertaken in 
cooperation with the big 
semiconductor manufacturers, the 


equipment manufacturers have 
upgraded their technological 
capabilities. This improvement 
became particularly conspicuous 
subsequent to the 1976-80 VLSI 
development project guided by the 
Ministry of International Trade and 
Industry. 


Along with the improvement in the 
technological capabilities of domestic 
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Shoichi Saba, president 
Toshiba Corp. 


At Toshiba, we realize the tech- 
nological innovation and the pros- 
perity of society go hand in hand. It 
is technological innovation that fuels 
a business enterprise and techno- 
logical innovation that makes a bet- 
ter world for all. 

Over a hundred years of pursuing 
technological innovation with all the 
resources at its disposal has made 
Toshiba what it is today: the ninth 
largest electrical and electronics 
manufacturer in the world (1983 
Fortune magazine survey), with an- 
nual sales of $12 billion. 

Though we are often perceived 
outside our home market as a com- 
pany that primarily makes home ap- 
pliances and office equipment, we 
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are in fact far deeper and broader 
than that. We are a thoroughly di- 
versified maker of heavy-duty elec- 
trical apparatus and industrial and 
consumer electronics products. Our 
capabilities span and interconnect a 
whole spectrum of specialties. 

The major focus of our present 
efforts is on electronics-related 
technology development and on al- 
ternate energy sources—two fields 
that will have an enormous impact 
on the world of tomorrow. 

Energy is crucial, and more and 
more the paths to energy—as well 
as to almost everything else—are 
converging through the miracle 
world of electronics. And electronics 
is the base technology that anchors 
Toshiba’s diversified product lines. 
We have long been a leader in the 
electronics field, and to maintain our 
lead we are spending more than 
half of our annual $1.5 billion R&D 
and plant-and-equipment _invest- 
ment budget on electronics-related 
efforts. 

Important electronics milestones 
we have achieved this year include 
starting mass production of the 256- 
K dynamic random-access memory 
and successfully developing the 1- 
Mb DRAM. These noteworthy devel- 
opments in semiconductor technol- 
ogy, which is of course the 
foundation of electronics technol- 
ogy, are but the latest in a long 
string of firsts that Toshiba has re- 
corded ever since it introduced the 
world’s. then-highest-density com- 
plementary-MOS process in 1972. 


This year we also completed con- 
struction of a superclean research 
facility, which boasts the highest 
level of purity in the world—less 
than one tenth of a micrometer of 
dust per cubic foot. This remarkable 
facility will allow us to challenge 
technological limits and begin ex- 
perimental development of a 16-Mb 
VLSI chip. 

The rush forward into the new in- 
formation age is certain to produce 
frantic changes in both the social 
environment and market structure. 
Everything will grow more complex. 

In this environment, an intense 
need will develop for the services of 
companies that can systematically 
integrate a number of basic technol- 
ogies, especially in such fields as 
office, factory, and home automa- 
tion, medical electronics, and space 
and defense system development. 
Technological integration, in fact, 
will become the name of the whole 
game. 

Toshiba can already offer this 
kind of integration and has been of- 
fering it for years. But it is my firm 
belief that to grow and prosper in 
the future, the company will need 
something in addition to this proven 
capability. It will need, | feel, a new 
and stronger orientation towards the 
marketplace—a new market con- 
sciousness. | have set as one of the 
most important goals of my presi- 
dency the thorough inculcation of 
this market consciousness in all To- 
shiba employees—especially in our 
R&D people. 
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A top-level update on OKI’s 


multinational strategy for 
srowth--ours and yours. 


For the past few years, OKI has been coming on strong: supporting your 
growth planning by sharing ours with you, as the computer/communications 
industry is challenged by that dynamic new market force—the “small-box” 





revolution. 


Everything we've been telling you about OKI's multinational service strategy 
is rapidly moving ahead. This permits us to help high-technology OEMs meet 
the new opportunities so rapidly expanding as computing and communication 
functions converge into increasingly powertul systems for office, factory and 
home applications. 


The industry agrees that the force driving these opportunities is reliable 
volume availability of high quality, low power CMOS VLSI electronic devices. 
In response, we have committed heavy time, manpower and capital resources to: 


~ Expanding our total-system CMOS capabilities to cover 
every VLSI memory, microchip, master-slice (gate array) 
and custom requirement for more compact, more portable 
small systems. 


_ Expanding our service capabilities by locating marketing, 
design and finishing facilities where the world’s small-box 
customers are. 


~ Expanding our technology and volume production capacities 
in Japan where the world’s silicon foundry is. | 


se 


~ Expanding our multinational alliances, through co- 
_ production ventures with major American IC suppliers. 


Updating OKI’s worldwide progress is Mr. Yoshio Masuda; 
Chairman of OKI Semiconductor, President of OKI Electronic 
Devices Group and Senior Managing Director of 

OKI Electric Industry Co., Ltd. 








Update: Now under roof—a 500,000 sq.ft. expansion of OKI’s $360 million Miyazaki plant, one of the 
world’s most highly automated manufacturing facilities. Where 5” wafers, 2 micron CMOS technology, 


and totally robotized wafer-handling and chip assembly are boosting capacity to 1OOK waters/month: 
high-density NMOS memory including the 256K DRAM, with 1 megabit devices upcoming; CMOS 
gate arrays to 10K gates; single-chip microprocessors to 32-bits, 4- and 8-bit MCUs. 


Update: Now completed—technical alliances with two multinational IC leaders. OKI is the company 
that wrote a world-market MPU licensing agreement with Intel Corporation, and the IC 


co-development deal with National Semiconductor. With more to come. 


Update your IC-supply strategies: OKI's strategy for growth is designed to meet 


your new small-system needs with reliable product and multinational support. If you're ready to update 


your sourcing, we're ready to talk: 


Head Office: U.S.A. 

OKI Electric Industry OKI Semiconductor 
Company, Ltd. 650 North Mary Avenue 
10-3, Shibaura 4-chome, Sunnyvale, CA 94086 
Minato-ku, Tokyo 108, Japan USA. 

Tel: (03) 454-2111 Tel: (408) 720-1900 
Telex: J22627 Twx: 910-338-0508 


Cable: OKIDENK!I TOKYO 


Ee 





Europe 


OKI Electric Europe GmbH 
Niederkasseler Lohweg 8 
D 4000 Dusseldorf 11 
West Germany 

Tel: (0211) 5979402 

Telex: 858-4312 


Hong Kong 


OKI Electronics 

(Hong Kong), Ltd. 

9th Floor Fairmont House, 
8 Cotton Tree Drive, 
Hong Kong 

Tel: 5-263111 

Telex: 62459 
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You can draw the line at a YEW recorder with complete assurance that YEW’s 
high-tech and experience have achieved quality that is unsurpassed. No matter 
what your recording objective, YEW has a recorder, abundant options and the 
complementing accessories to fully support the application. We manufacture 
over 100 different recorders—dedicated models, highly intelligent recorders born 
of microprocessor technology, research-grade recorders and a variety of general- 
use recorders that can be combined with a variety of other equipment for fast 
and reliable on-site recording. And with all YEW recorders, the high reliability 
goes hand-in-hand with easy operation and outstanding cost performance. 
For more information, contact Yokogawa Corp. of America, (404) 253-7000. 
In Europe: Yokogawa Electrofact B.V. (The Netherlands), (0) 33-10543. In Japan: 
Yokogawa Hokushin Electric Corp., (03) 349-0621. 


YOKOGAWA HOKUSHIN ELECTRIC 
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equipment manufacturers, the level of 


dependence upon imports has 


declined. In the area of steppers, for 


example, imported products 


accounted for over 70% of the total in 
1981. At present, this figure is below 
50%. Likewise the share of imports for 
equipment as a whole has decreased 
from roughly 70% in the latter half of 


the 1970s to some 30%. 


New Role for Importers 


Accompanying this trend, the role of 


importing firms has also changed 
substantially. Since the share of 


imported products is currently on the 


decline, limited mainly to the most 


advanced fields, it has become more 
important for these firms to promptly 
unearth products supplying the newest 
technology and to introduce them to 


the domestic manufacturers. 
It has also become necessary for 
these firms to make various moves 


into the sphere of production activities 


as partners in joint ventures. Tokyo 


Electron Ltd. exemplifies the earliest 
adaptation of this sort. It has already 
formed joint ventures with such U.S. 
corporations as Thermco, Varian, and 


GenRad. 


Meanwhile, the overseas activities 


| of Japanese manufacturers have 


picked up as their technological 
capabilities have improved. Beginning 
with the export of assembly-related 
equipment, such as dicing Saws and 
bonders, these firms have now begun 
to export more sophisticated gear, 
such as steppers, projection aligners, 
and LSI testers. 


New Firms Enter 

The expansion of the market has 
stimulated new entries into the 
production-equipment field on the part 
of corporations which previously stood 
apart from it. This trend is illustrated 


LOR POR Shs Se 


Matami Yasufuku 
executive director 
Fujitsu Ltd. 


Fujitsu has developed into an all- 
embracing electronics firm featuring 
data processing systems. This was 
largely made possible by the high 
reliability and high performance of 
the company’s semiconductors, the 
most essential part of data process- 
ing systems. In fact outstanding per- 
formance and reliability have been 
the hallmark of Fujitsu semiconduc- 
tors ever since these devices first 
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made their appearance on the world 
market. 

These attributes eventually led to 
worldwide praise for Fujitsu’s inte- 
grated circuits and particularly in the 
booming memory market. Fujitsu’s 
first-rate production capability, prov- 
en in its highly successful 16-K dy- 
namic random-access memories, 
also brought instant success to the 
16-K DRAM’s successors—64- and 
256-K chips. Today Fujitsu ranks 
among industry leaders in such 
memory areas as programmable 
read-only memories, erasable 
PROMs, and bipolar memory chips. 
The company is continuing all-out 
efforts to come out with even more 
sophisticated memory products in 
the future. 

In the field of logic chips, Fujitsu’s 
early prediction of growing demand 
for customization helped the com- 
pany complete 8,000-gate comple- 
mentary-MOS and 2,000-gate bipo- 
lar gate-array product lines. Since 
the market for semicustom large- 
scale ICs is expected to continue 
expanding, Fujitsu has inked sec- 
ond-source contracts with Texas In- 
struments Inc. and Monolithic Mem- 
ories Inc., both of the U.S., to better 
serve American customers. Fujitsu 
is also boosting its computer-aided 
design system capability, crucial in 


customized semiconductor produc- 
tion, and is planning to open more 
design centers abroad, in addition 
to the centers already serving cus- 
tomers in the U.S. and Europe. 

Microprocessors from Fujitsu are 
based on Intel Corp.’s products and 
come in 8 and 16 bits. Related 
product lines will be expanded. 

With demand for semiconductors 
forecast to continue its strong 
growth in years ahead, Fujitsu is ag- 
gressively investing capital in ex- 
panding and establishing more 
plants and facilities in Japan to 
meet that demand. Abroad, the 
company operates — production 
plants in the U.S. and Ireland. 

In a fiercely competitive market in 
which technological level can spell 
the difference between life and 
death, Fujitsu is taking precaution- 
ary measures to keep ahead. The 
company has and will continue to 
devote a large part of its earnings 
to R&D for next-generation ICs. Al- 
ready, its R&D efforts have been 
paying off. Further, Fujitsu is striving 
to earn a reputation for itself as a 
leader in IIl-V semiconductors, such 
as gallium arsenide ICs. 

Always looking far ahead, Fujitsu 
is determined to provide customers 
with ever increasing varieties of 
high-tech semiconductors. 
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That's Our Mission 


Since our company was founded, we have been exclusively 
involved in the manufacture and sales of noise-related 
testers and measuring equipment that are indispensable for 
devising effective countermeasures for malfunction of dig- 
ital equipment. It is with confidence that we can recom- 
mend you our “NOISE” brand products that have been 
designed to achieve greater reliability in electronic goods. 


IMPULSE NOISE 
SIMULATOR 


MODEL NS-810A | 


Model NS-810A is a 
device to simulate the 
switching impulse of 
the power line systems. 
With this NS-810A, you 
can simulate quantita- 
tively the noise entering 
via the power line sys- 
tems, the noise on the 
signal line acting as a 
receiving antenna and 
others. 


ELECTROSTATIC 
DISCHARGE SIMULATOR 


MODEL ES-820A 


Model ES-820A — not 
only performs IEC 
DRAFT ( pub 654-5 ) 
tests but also other 
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Our products are the fruit of our continued effort to adopt — 
the latest technology into our research and development 
works. 

We shall continue to make even greater efforts to produce 
testers and measuring equipment that will help you man- 
ufacture reliable products that do not malfunction. 


tests. With this ES- 
820A, you can simulate 
electrostatic discharge 
of different voltages 
conceivable under vari- 
ous surroundings of de- 
vices under test. 





VOLTAGE DIP SIMULATOR | 
MODEL VS-830A 
In resent years, the 
source voltage is subject: 
to fluctuation due to — 
the development of — 





Model VS-830A_ has — 


the effect that | momen- : 












HEAD OFFICE: | a — 
3RD FL., PLAZA MUKOGAOKA, 2662-1, NOBORITO, v IA-KU, 
KAWASAKI CITY, KANAGAWA PREF. ,214JAPAN 

TEL: (044)933-4311 TLX: 3842777 NOISEL FAX: (o44)932451 








_ switching power supply. oS 


been developed to. test . 









by Japan Steel Work’s introduction of 
an X-ray aligner using a small 
synchrotron orbital radiation ring, as 
well as by the entry of both Nisshin 
Electric and Sumitomo Heavy 


Industries into the field of ion 
implanters and by Ushio Electric’s 


entry into the field of annealing 
equipments. 

As well as being bouyed by these 
currents of change, Japan’s 
semiconductor-equipment industry is 
entering upon a new period of 


internationalization ushered in by the 


entry of domestic manufacturers into 


foreign countries and the formation of 


joint ventures with foreign companies 
domestically. Thus it appears certain 


that this industry can look forward to a 


dynamic expansion in the years 
ahead. 
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Yoshio Masuda 

senior managing director 
and president 

Electronic Devices Industries 
Group 

Oki Electric Industry Co. 


Rapid growth will be Oki Electric’s 
paramount goal throughout the 
1980s. Sales in fiscal 1983 topped 
$1.3 billion, representing a 30% in- 
crease over the previous year. This 
places the company firmly on its 
way towards an annual sales target 
of $5 billion by 1990. To reach this 
goal, however, will require good per- 
formances by each group in the 
company: telecommunications, data 
processing, electronic devices, and 
office automation products. 

Long before the electronics in- 
dustry pulled out of the recession in 
1983 and analysts began predicting 
a banner year in 1984, Oki Electric 
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began laying the groundwork for 
growth. The company decided very 
early that very large-scale integrat- 
ed memory circuits and complemen- 
tary-MOS microprocessors in partic- 
ular would experience tremendous 
demand in the 1980s. Accordingly, 
Oki’s Miyazaki plant introduced its 
first VLSI device, a 64-K dynamic 
random-access memory, in 1981. 
Today, the Electronic Devices 
Group has adopted the slogan 
“3M-+C.” The Ms stand for memo- 
ry, microprocessor and master slice, 
(gate arrays), while the C signifies 
CMOS and the ideals of communi- 
cation, computation, and custom-tai- 


lored products. In terms of action 


this means that the new Miyazaki 
plant (module No. 2) has now been 
built to start producing 256-K 
DRAMs with 2-um geometries and 
arrays with up to 10,000 gates, us- 
ing ultramodern automated facilities. 
Moreover, the plant will be expand- 
ed to triple Oki’s capacity by 1985. 
At the Hachioji plant, R&D teams 
are working on the next step; the 
production of 1-Mb chips by 1987. 

In the area of CMOS technology, 
Oki has developed a_ particularly 
strong position enabling it to garner 
a growing share of the demand for 
CMOS ICs from all sorts of battery- 
operated ‘“‘small boxes,” including 
watches, cameras, and portable 
computers. Oki already has the li- 
on’s share (30%) of the digital- 
watch IC market, and its market 
share will grow in new areas as the 
company moves to supply major 
auto manufacturers, as well as com- 
puter and appliance makers. 

This success has been founded 


upon first-class quality, which Oki 
Electric achieved by systematically 
applying its total quality control 
(TQC) philosophy to every depart- 
ment activity; from marketing and 
product planning straight through to 
after-sales service. Management 
has made a lasting commitment to 
employee participation, training pro- 
grams, high standards, and a feed- 
back system to assist job analysis 
at every level. 

Moreover, the latest technology is 
constantly being introduced to im- 
prove methods of design, produc- 
tion, environmental control, material 
inspection, and product reliability 
testing. These are not new ideas, 
but Oki has thus earned the highest 
quality ratings from its clients, in- 
cluding major international main- 
frame manufacturers. 

Internationally, steps are being 
taken to strengthen our overseas 
subsidiaries and form technical 
agreements with leading manufac- 
turers. The latter include an IC co- 
development program with National 
Semiconductor Corp. and a licens- 
ing agreement with Intel Corp. 

Under the Intel agreement, Oki 
will be free to develop, manufac- 
ture, and sell CMOS products com- 
patible with four families of Intel mi- 
croprocessors and microcomputers, 
including the 80C86/80C88 16-bit 
microprocessors, the 80C51 8-bit 
microcontrollers, the 80C85A 8-bit 
microprocessors, and the 80C48/ 
49/50/51 + 8-bit microcomputers. 
This agreement not only enhances 
Oki’s position with existing clients, 
but also smooths its entry into the 
worldwide CMOS market. 
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Inside this room is a little dollop of 
deep space—courtesy of Tokin 
technology. 

It’s a totally enclosed test chamber, 
a room shielded so well against the 
influence of outside fields that it 
actually duplicates the magnetic con- 
ditions found far beyond the earth’s 
atmosphere. 

By applying a Tokin-developed 
permalloy in a three-shell spherical 
structure, we were able to cut the 
field inside to about 1/2000th of the 
magnetism normally found on earth. 

Among other possibilities, this room 
means that man-made satellites — 
including the one designed to observe 
the effects of Halley’s comet and 
“solar wind” for Japan’s PLANET-A 
project—can be tested free of 
magnetic interference before launch. 

But this deep-space chamber is 
just the latest frontier in a long series 
of Tokin firsts. | 

From simple but superior magnets 
and metal magnetic materials, ce- 
ramics and components, to sophisti- 
cated equipment for combatting 
electronic interference and noise, 
Tokin has been in the forefront of 
technology for a long time. 

And we'll do our best to stay there. 

With leading-edge innovation, and 
with total manufacturing that begins 
with the rawest of materials and ends 
with the most finished of products. 





Tohoku Metal Industries, Ltd. 


Head Office: Hazama Bldg., 5-8, 2-chome, Kita-aoyama, 
Minato-ku, Tokyo 107, Japan Tel.: Tokyo (03) 402-6166 
Telex: 02422695 TOKIN J Cable Address: TOHOKUMETAL TOKYO 
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ntroducing the Minato 9400 

Memory Test System. We are 
testing nibble wide SRAMs 8 at 
a time at 50Mhz! We can test 
256K/1M DRAMs up to 8 in par- 
allel at 25 MHz without splitting 
resources. The 9400 put the Page 
and Nibble Mode features in hard- 
ware to ease programming and 
reduce test times. Using auto- 
calibration total system skew is less 
than 900 pico-seconds which will 


relieve most tester correlation prob- 


lems. The 9400 uses the DEC LSI- 
11/23®CPU with RSX-11M® and 
Pascal. We provide a host of soft- 
ware tools including: simulators, bit 
and wafer maps, characterization 
utilities, Pattern Libraries and an 
optional fiber optic link to host 
VAX® systems. A clean path is avail- 
able to DECnet® and the world 

of DEC software. Dual edge strobes 
with 100 ps resolution permit single 
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When Performance Counts... 


PRODUCTION « ENGINEERING « RELIABILITY 


pass high speed testing. The small 
test head can easily be adapted to 


Minimum pilus width at 3V: 
8 nanoseconds. 
















handler or prober using either 
IEEE-488 or RS232C interfaces. 
Extensive software and hardware 
diagnostics help systems perform 
with the minimum MTTR. A net- 
work of field and applications 
engineers is in place to train and 
assist you. 

Minato has delivered system 
performance hundreds of times to 
the most demanding customers 


world-wide for over 30 years. Call. 


us now for information. The Minato. 
Memory Tester System will deliver 
your solution for: productions 
engineering reliability. 


MINATO ELECTRONICS INC. 


4150, Minami Yamada-cho, Kohoku-ku, Yokohama, 223, Japan Phone: 045-591-5611 
Cable: MINATOELEC YOKOHAMA Telex: 3822-244 MINATO J_ Fax: 045- 991- oe 
[U.S.A.] sold and serviced by: Mitsui & Co. (U.S.A.), Inc. 

963 Commerce Street, Franklin Lakes, NJ 07417 Phone: (201) 337- 1300 
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ELCUT 
THERMAL CUTOFFS 
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OPTOELECTRONICS 


Industry is growing rapidly as 
communications applications spread 
by Naoki Ikezawa 





Thermal Protector/Fuse 


The Japanese optoelectronics industry is experiencing a 
rapid growth that is centered around optical 
communications. The products of the optoelectronics 
industry range over diverse fields, but this account will focus 
on the latest trends in Japan in optical fibers and laser 
diodes, which are products of particular importance, and on 
the optical local network, which is proceeding toward 
practical utilization. 

The optical-fiber type that has demonstrated the most 
dramatic growth is silica monomode fiber. This is due to its 





“non-resettable”type _ Actual size 


probable utilization by Nippon Telegraph & Telephone Public 

Corp. in the planned optical trunk line running down the The ELCUT Thermal Cutoff enjoys world-wide 

length of Japan. recognition for its excellence since the development 
According to data released by the Optoelectronic Industry of ELCUTs by UCHIHASHI Company in 1970. 

and Technology Development Association, the domestic 

sae for silica monomode ives totalled about 44,000 km ITS QUALITY RELIABILITY, 

or 1983, representing over 60% of the demand for silica 

fiber at a whole. However, trunk lines are not the only area ECONOMICAL SERVICE AND 

of optical-fiber utilization; studies are also being conducted MINIMIZED MINI SIZE VARIETY 

upon the practical utilization of optical communications in the | set a standard for the electrical 


subscriber system, primarily as part of the INS (Information 
Network System) project. 
Also, efforts are moving ahead to develop other services 


industry. 


ELCUT thermal cutoffs are ultra-small. 


that would use the optical phone technology, such as high- Since they take up less space, they are ideal as thermal 
speed facsimile, cable TV (CATV), home banking, and home cutoffs to prevent damage from overheating in 
shopping. In developing optical devices for home use, compact electrical devices such as 








transformers, motors, PCBs, 
solenoids, etc. 

Optoelectronics in Hong Kong is a lightwave communications They're economical too. 
network, where Fujitsu personnel are splicing optical fiber. : 


WE 4 V 


UL File No. E50082 
CSA File No. LR40743 
VDE File No. 9230 
MITI 


particular attention is going into improving temperature 












e@Electrical ratings:Voltage 125V/250V Current 1-7A 
@ Operating temperatures: 74 °C ~187°C 





Manufacturer & Exporter 


== UCHIHASHI METAL 


yaicd 


ZS INDUSTRIAL CO.LTD. 


9-14 Imazu-Kita 2-chome, Tsurumi-ku, Osaka 538, Japan 
Tel:(06)962-6666 FAX:(06)962-6669 Telex:J64377 ELCUT 
DISTRIBUTOR: 
CHATHAM COMPONENTS, INC 
33 River Road Chatham, N.J. 07928 Tel:(201)635-8075 
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POWER 
THERMISTOR 


Inrush Suppressors 
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When power is first applied to an electronic circuit which uses a capacitor, 
heater or motor as the load, a inrush up to 100 times greater than the normal 


current flow can occur. 


Unsuppressed inrush in an electronic circuit can cause component 
breakdowns or malfunctions in the power supply, the main electronic circuit 


and the load. 


SEMMITEC sentzete étectrontes corporation 


16-7, Higashikoiwa, 3-chome, Edogawa-ku, Tokyo 133, Japan TEL:03-658-5111 
FAX:03-671-9835 TELEX:IZECCOJ J33324 
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Price: $40 per copy 
in the U.S. and Canada 


NOW AVAILABLE! 


1984-85 


Electronics Buyers’ Guide 
The industry's most often-used directory: 
@ 3 directories in one. 

@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@ FREE current catalog retrieval service. 

Send order with payment to: Regina Hera 


Electronics Buyers’ Guide 
1221 Avenue of the Americas, N.Y., N.Y. 10020 
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sensitivity and finding an easy method 
to connect fibers. 

In the U.S., with its average interval 
of about 40 km between subscriber 
and the exchange, optical fiber is 
finding increased application in the 
subscriber loop carrier (SLC), which 
makes full use of lightwave 
transmission’s low attenuation and high 
capacity. In Japan, by contrast, the 
average interval between subscriber 
and the exchange is only 2 km. Thus 
there is a strong possibility that the 
application of optical fiber to trunk 
lines, will be followed by immediate 
introduction into subscriber lines, rather 
than into the SLCs. If optical 
communication is used even in the 
subscriber system, which encompasses 
36 million households across the 
country, it is likely that this would 
generate a demand for optical fiber 
anywhere from 10 to 3,100 times the 
scale of the existing demand for silica 
monomode fiber. 


Laser Diodes 

Of course, fiber cables are only the 
starting point in optical 
communications: equally important are 
transmitting and receiving devices. Yet 
the recent expansion in the demand for 
laser diodes has been fueled not only 
by increasing utilization as 
optotransmitters, but also by their 
introduction into compact-disk digital 
audio players. According to the data of 
the Optoelectronic Industry and 
Technology Development Association, 
the 1983 domestic demand for 
communications laser diodes totalled 
approximately 10,000 units. In contrast, 
the 0.78-um-band laser diodes totalled 
some 500,000 units, with at least 
400,000 being used in CD players and 
the others in laser printers, video-disk 
players, and so on. 

The price of 0.78-um-band laser 
diodes has plummeted with this 
burgeoning demand. It is estimated to 
have dipped below the $5 per unit 
mark as of 1983. 

The manufacture on a trial basis of a 
five-wavelength WDM (wavelength- 
division multiplexing) module realized 
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Teizo Fujita 
vice president 
Idec Izumi Corp. 


In recent years, the remarkable 
advancement of microelectronics 
has led to the rapid expansion of 
the electronic device market and 
has greatly contributed to factory 
automation. However, factory auto- 
mation cannot be achieved by elec- 
tronic devices alone; control engi- 


through integrated laser diodes can be 
cited as one of the latest results of the 
intensive research and development in 
this field. This module represents one 
of the achievements of the large-scale 
optical project that is currently being 
promoted by the Agency of Industrial 
Science and Technology within the 
Ministry of International Trade and 
Industry. 

Projections are that this technology 
will be capable of practical utilization in 
the next 3 to 4 years. This will facilitate 
the multiplexed transmission of analog 
signals such as of CATV and digitized 
voice and data signals on a optical 
fiber. 


Optical Local Nets Flourish 

Although the concept of the LAN, or 
local-area network, is not premised 
upon the utilization of optical fiber, the 
pace of development in Japan of the 
two technologies is simultaneous. Thus 
the majority of the LANs being 
marketed use optical fiber. 

In this, the situation in Japan differs 
substantially from that in the U.S., 
where the bulk of LANs use coaxial 
cable. Likewise, Japanese suppliers 
are also putting resources into optical- 
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neering being one of the most 
important factors. 

Since its foundation in 1945, Idec 
Izumi Corp. has been devoted to 
the development of control products 
for factory automation such as con- 
trol units, timers, sensors, indica- 
tors, connectors, circuit protectors, 
relays, and programmable control- 
lers, with the range of products 
meeting industrial and social needs. 
At present, our range of products 
centers on electronic equipment 
and electric/electronic interfaces for 
various automation areas. 

Our product development is 
aimed at the highest quality, based 
on our six product-development pol- 
icies: quick mounting, space saving, 
wide variety, minimum stock, wide 
selection, and international recogni- 
tion. We are developing new prod- 
ucts that lead the market in terms 
of originality and speed. 

More than half of all Idec Izumi 
employees have engineering back- 
grounds and are engaged in the de- 
velopment of components intended 


See into the future! 
The 1984 World Markets Forecast Data 


Book is now available. It offers an outlook of 


the current and future demands in the elec- 
tronics marketplace. A detailed report that 
offers a solid base of essential information 
and descriptive analysis to decision-makers 
and researchers. Over 60 pages profile 845 
different electronics products in the 
categories of semiconductors, components, 
communications, industrial and consumer, 
plus more! 


World Markets 
Forecast 
Data Book 


Order your copy today! 


Send $175 to: 
Hightstown, N.J. 08520 


an 
wri 
(Tel.) 609/426-5070 


Payment must accompany order. 


ELECTRONICS WEEK BOOKS 
McGraw-Hill Inc. 
Princeton Road 
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for optimum control applications. 
Our research and development en- 
gineers are playing an important 
role in adopting new materials. 

Idec Izumi began transactions 
with many countries around the 
world in the 1950s. We have agree- 
ments with manufacturers in the 
U.S., England, Germany, France, It- 
aly, and Switzerland to incorporate 
their products into ours and to dis- 
tribute imported products in Japan. 
In the U.S. and West Germany, we 
have established subsidiaries as lo- 
cal corporations. In the U.S. in par- 
ticular, we are expediting the supply 
of our products through our local 
subsidiary, IDEF Systems & Con- 
trols Corp., along with 40 represen- 
tatives and 200 distributors. 

As mentioned above, we have 
been attaching importance to inter- 
national tie-ups or subsidiary corpo- 
rations. In addition, we are deter- 
mined to keep watch on trends in 
technology and consumer needs 
and to supply control components 
that meet the new age. 







COLCOAT 515 


STOPS 


Electrostatic 
Damage 


Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


~ 
(COLCOAT CO.,LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
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Fujitsu system con 
3 big steps 





Choose a Fujitsu systemized compo- 
nent and you have already completed the 
three initial steps of design, production 
and assembly. Each finished mini-system 
is ready for use and has undergone strict 
quality control and after-assembly in- 
spection to guarantee the same high 
performance and reliability now expected 
of all Fujitsu products. And these compact 
performers are offered to you at prices far _ 
lower than you would pay if you started : i. | . = 
from scratch. - 

When you can get these savings in a 
selection of high quality electronic system 
components, there is no reason to delay. 
Contact the Fujitsu office nearest you and 
get a head-start on the competition today. 






MINI-THERMAL PRINTERS | 


Quiet, clear printing up to 20 million dot lines. 
We combined a fixed print head and stable-contact, 
heat-sensitive forms to give you crisp-looking 
characters without the noise. 

® maintenance-free line-dot recording 

@up to 80 characters/sec 

® printed lines immediately visible 

@long service life in numerous applications 
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Fujitsu Limited (Components Marketing): 

18 Mori Bldg., 3-13, Toranomon 2-chome, Minato-ku, Tokyo 105, Japan Phone: (03) 502-0161 Telex: 2224361 FJ TOR J 
Fujitsu America, Inc. (Component Division): 

_ 918 Sherwood Drive-23, Lake Bluff, Illinois 60044, U.S.A. Phone: (312) 295-2610 TWX: 910-651-2259 Telex: 20-6196 
Fujitsu Component Europe, B.V.: 

Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748 Telex: 44-11966 
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LOW-PROFILE KEYBOARDS 


Ulitra-slim and ergonomic design with new long- 
term reliability. 

We give you a home-row height of 28.8mm 

(DIN Standard) with a service life exceeding 50 
million operations. 

@cylindrical keytops sloped at 6° 

@60g (typ.) touch, 3.8mm stroke 

@tactile feedback option 

@sculptured surface keys 

@ keyboard layout adjusted to your specs 
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BUBBLE MEMORY MODULES 


Flexible new modules let you design your own 

board. 

Operating at the TTL level, they offer solid-state file 

memory designed to your individual needs. 

@incorporate bubble memory devices and control 
LSIs 

@expandable from 128K to 4M bytes 

@11.2 msec. average access time 

@non-volatile memory 

® maintenance-free design 





Minn 
FUJITSU 


Nihil 


Fujitsu Limited: Tokyo, Japan 
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Get Ahead of the VLSI Test Game 


Ando Delivers Cost-Effective 256-Pin IC Testing At Real (OMHz Speed 






Testing random logic VLSI chips some of the reasons: display for debugging. Like 

and memory and linear IC's? The eReal test speed: Ando has reliability and compactness. 

name of the game is through- more than just clock soeed— SO score a few points with 

put. And that's just where Ando we actually test as many as 256 your boss—and the accounting 

can help you roll up the score. pins at up to 4OMHz. department. Call or write Ando 
Ando testers feature parallel @eVariety: Testers for random to find out how youcan get 

testing of many devices at the logic IC's, VLSI! memory Chips, ahead of the game. 

same time. And all our testers, even analog IC's. 

auto-handlers, even our unique eVersatility: All Ando testers 

Cable-free connectors, are de- are ready for expansion into a 






signed to be compatible with distributed test hierarchy. All 
each other—so your line runs use the same programming 
more smoothly, efficiently. It all language. And all are ready for 
adds up to more chips tested— ANDONET, the networking 
and a better throughput tally. Capability that speeds test, 

But throughput isn't every- production or availability 
thing; on a per-chip basis, you'll data across town or across 
find Ando testers can actually the ocean—in real time. 
lower your charges for testing e And a few other littie 
and development. Here are things: Like a color graphic 





ANDO ELECTRIC Co.,LTD. 
19-7, Kamata 4-chome, Ota-ku, Tokyo 144 Japan Phone: (03) 733-1151 Telex: 246-6425 Cable Address: ANDELEC TOKYO 


ANDO CORPORATION 
2022 Bering Dr., San Jose, CA 95131, U.S.A. Phone: (408) 287-2636 Telex: 172709 ANDO SNJ 
ANDO ELECTRIC EUROPE OFFICE 


“Rivierstaete” Amsteldijk 166, 1079 LH Amsterdam, Holland Phone: 020-447891 Telex: 18514 ANDO NL 
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fiber applications in office and factory 


automation in order to obtain the fullest 


benefit from the advantages provided 
by lightwave transmission. This, too, 
can be termed a point of difference 
with respect to the U.S. 

Full use is also bring made of 
Japan’s advanced semiconductor 
technology in the optical local-network 
field. Recently, custom large-scale 
integrated circuits capable of 
supporting 35-Mb/s transmission rates 
have appeared, and it is anticipated 
that they will contribute importantly to 
the expected market penetration of 
optical LANs. 


New Fields in Sight 

| |The expansion of Japan’s 
optoelectronics industry thus far has 
centered around optical 
communications, and most importantly 
the telephone network over which NTT 
exerts exclusive control. Nevertheless, 
the various fruits of this effort, as 
exemplified by high-quality fiber 
produced through vapor-phase axial 
deposition, integrated laser diodes, and 
optical-link LSI chips, lead to the 
conviction that this industry is sure to 
make rapid inroads into a wide range of 
fields in the years ahead. 


COMPUTERS 


- Developing fast, personal computers 
will enter the world market 





by Shinji Yamane 


Japan’s manufacturers of computers 
and peripheral equipment continue to 
experience rapid growth. Exports 
recorded a phenomenal hike of 679 
billion yen in 1983, compared to the 
previous year’s 340 billion yen. The 
total 1983 output of these firms was 
valued at 1,861 billion yen, as opposed 
to 1,553 billion yen in 1982. 

Improved competitiveness of Japan’s 
computer industry is not only based on 
exports of mainframes and their 
peripherals but also stems from the 
burgeoning personal computer market 
both domestic and overseas. In 
particular, Japan’s peripheral 
equipment for personal computers and 
word processors, such as serial 
printers and floppy disk drives, are 
highly competitive items in the world 
market. 

In the coming year, it is expected 
that Japanese personal computer 
systems will start full-scale entry into 


the world market, building on the 
market presence of peripheral 
equipment. At the other end of the 
computing spectrum, supercomputers 
are also likely to penetrate into the 
world market. 

At both the low and high ends of the 
computer market, then, Japan is 
stepping into the world. Of these two 
market sectors, personal computers 
are the more important item for 
Japan’s computer industry. 

As the table on p. 96 shows, 
personal computer shipments in fiscal 
1983 reached 342 billion yen in terms 
of value and 1,141,000 units in terms 
of volume. These figures represent 
increases of 48% and 50%, 
respectively, over the previous year. 

Domestic shipments were 885,000 
units, and export shipments accounted 
for 256,000 units. Of the total 
shipment, then, 78% were domestic. It 
should be noted, however, exports are 
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Masanori Kogo, president 
Tohoku Metal Industries Ltd. 


Tohoku Metal Industries, or Tokin, 
was established in 1938 to produce 
materials for communications equip- 
ment. Particularly in the field of 
magnetic metals, Tokin materials 
have been recognized for their con- 
tribution to the Japanese communi- 
cations industry. 

Today, Tokin operations include 
development of three important 
types of materials for electronics: 
soft magnetic materials such as 
permalloy and ferrites, hard magnet- 
ic materials such as magnets, and 
magnetic materials for recording. 

Another major Tokin operation in- 


volves electronic devices. Using our 
materials and know-how, we manu- 
facture various electronics compo- 
nents and equipment now utilized in 
many sectors of the electronics in- 
dustry. Tokin research and develop- 
ment activities are bearing fruit in 
two major fields—optics and mag- 
netics—both vital to the future de- 
velopment of electronics. 

Just aS semiconductors maintain 
a crucial role in the electronics in- 
dustry, magnetic materials are the 
key to many technological innova- 
tions. We at Tokin pledge to contin- 
ue contributing to the betterment of 
society through innovation and pro- 
gress and by constantly seeking to 
expand the frontiers of technology. 


89 


INTELLIGENT 
PROGRAMMER 





Circle 90 on reader service card 


CUSTOM AND SEMICUSTOM VLSI: eu 
SURVIVAL STRATEGIES FOR THE NEW ERA tH 


Custom and semicustom IC’s have advanced to the 
center of the forum. Are you equipped to meet the 
Challenges of an ever-changing industry? 


Order the official transcript of this seminar, spon- 
sored by Electronics Magazine and Gnostic Concepts 
Inc. for an inside line on the questions of SURVIVAL. 


Send $150 or your company purchase order to: 


Electronics Week Books P.O. Box 541 Hightstown, N.J. 
Please allow 4-6 weeks for delivery. Money-back guarantee. 
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growing steadily: fiscal 1982 sales were 
90% domestic. 

The software market was on the 
order of 70 billion yen, representing a 
sizzling increase of 113% over 1982. 
As matters now stand, however, the 
scale of the software market is only 
about a fifth that of the hardware 
market. 

Breaking down the total domestic 
shipments by application, it is 
estimated that business use accounted 
for 40% of the total units; scientific, 
engineering, instrumentation, and 
process uses 13%; and educational, 
hobby, and home uses 47%. Units 
based on 8-bit microprocessors took 
82% of the market, with the rest going 
to 16-bit-based machines. The market 
share of the 16-bit machines is rapidly 
rising in the business, scientific, and 
engineering fields. In the educational 
and consumer fields, however, 8-bit 
machines will continue to dominate, 
due to the debut of the Z80-based 
MSX standard, supported by a number 
of manufacturers. 


A Low-End Market 

In terms of price, systems costing 
200,000 yen or less accounted for 70% 
of the total, while those in the 200,000 
to 1 million yen range and those over 1 
million yen accounted for some 26% 
and 4% of the total, respectively. It is 
the systems priced below 200,000 yen 
that are primarily applied for 
educational, hobby, and home use. 

NEC, Sharp, and Fujitsu have 
achieved a product coverage in every 
price segment, by virtue of which they 
constitute the major force in the 
market. More specifically, NEC Corp. 
leads the market with its best-selling 
PC8801MkKIl and PC9801. Similarly, its 
PC-100 has been marketed as a low- 
priced version of the Lisa type of 
personal computer with bundled 
standard software. This model has 
been highly rated in terms of its cost- 
performance ratio. However, the 
software cannot be said to have 
attained sufficient sophistication. 

Sharp Corp.’s X-2, as its name 
Personal Computer TV suggests, 
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Shozo Yokogawa, president 
Yokogawa Hokushin 
Electric Corp. 


For more than 70 years, we have 
been a leader in the field of mea- 
surement and control in Japan. 


combines TV and personal-computer 
functions. It has garnered attention in 
that it presents a new type of product. 
The firm also markets a full range of 
personal computers. 

Fujitsu Ltd. is marketing a series 
similar to that of NEC. It is clear that 
Fujitsu is opting for the fullest 
application of advanced semiconductor 
technology, as evidenced by the 


employment of 256-K dynamic random- 


access memories in the FM77. 
SORD Computer Systems Inc., a 


personal computer specialist, has a line 


of products centered around business 
use and has demonstrated 
considerable strengths in this range. 
IBM Japan Ltd. is marketing only one 
model, the IBM 5550, for business use. 
It has built up a fairly impressive 
record, although the 5550 does not 
match the U.S. market performance of 
the IBM Personal Computer. 

As for market shares, NEC, Sharp, 
Fujitsu, Matsushita, and Sony have 
won high shares in the home use 
market, with the top shares in the high- 
end portion of this market belonging to 
NEC, Sharp, and Fujitsu. The leading 
shares in the business market belong 
to NEC, SORD, IBM, and Fujitsu. The 
hardware product cycle is short in the 
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Over the years, we have accumulat- 
ed a vast amount of measurement, 
process control, and industrial com- 
puter technologies. 

These we have combined with 
other leading-edge technologies— 
analytical instruments, computer- 
aided design and manufacturing and 
factory automation equipment, of- 
fice automation equipment, aircraft 
and marine equipment, and sen- 
sors. By merging these technologies 
with systems engineering experi- 
ence and futuristic software, we 
have built up a store of high-tech- 
nology products and technical ser- 
vices that succeed in covering many 
fields and industries. 

Electronic measuring instruments, 
which are also called ‘mother 
tools,” play an especially important 
role in the progress of science and 
industry. In this context, we are 
making an all-out effort to develop 
new products, intelligent and all-in- 
One instruments. 

On the basis of analog technol- 
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- DDY870A/B Character Display Terminal has ANSI standard 
control functions and emulates DEC® VT100/VT131 functions. 
Advanced techniques, such as 132 Characters or 80 Characters 
etc. are fully employed, furthermore 
angle adjustment of the display system (tilt / swivel) and 
low-profile Keyboard conforming to DIN standard are adopted. 


e088 E8088 4% Kentronix, Inc. 
No. 2 Nichidai Bldg. 1-6-14, Aloeshe eerie Higashi-Yodogawa-ku, Osaka 533, Japan 
Phone: 81-6-323-1707 Telex: J64531 KENTRONX Fax: 81-6-323-1762 
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ogy, Our new instruments incorpo- 
rate the latest technologies of mi- 
crocomputers and key components. 
We have continually broadened our 
research and development activities 
in these areas. 

Examples of these areas include 
new ceramic sensors, crystal polar- 
izers, multilayered interference fil- 
ters, and ICs for high-precision volt- 
age standards and_ reference 
junction compensators. All of these 
products have been developed 
conjunction with the leading pro- 
cessing technologies: namely thin- 
film formation, impurity diffusion, 
and lithographic patterning. 

By applying these new key com- 
ponents, we are continuing the tra- | 
dition of developing reliable, preci- 
sion measuring instruments to 
provide complete support for com- 
plex measurement, testing, and 
analysis, and to improve overall 
management and laboratory auto- 
mation and factory automation as 
well. 





DDY870A/B 
CHARACTER DISPLAY TERMINAL 


DEC* VT100/ VT131 COMPATIBLE 
LOCAL EDITING FUNCTION AVAILABLE 
ADJUSTABLE TILT/ SWIVEL & LOW-PR« 
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PC Board Relay Series 


Ploctroniechanical 6 Geek Digital Switches 


IDEC CONTROL COMPONENTS 
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Control Units 
G22 & 30mm Series 


Draw Your Desig 


+4 
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Circuit Protectors Programmable Controller DIP IC Marking System 


FA-1 Series 
When you draw a picture, you mix colors to make your required color. BMAIN COMPONENTS 
When you design a control system, you can choose from IDEC’s control eGeneral Purpose Relays Time-Delay Relays Flicker Relays 
components available in a wide variety of colors, functions, sizes, styles, Relay Sockets *Terminal Blocks 
voltages, and other ratings. °08, G10 G12, G16, G22, O25, G30 control Units 





ellluminated Pushbutton Switches eCombination Square Lights 
eElectronic Timers eMotor Driven Timers Pneumatic Timers 
eElectronic Timers ePhoto Switches Proximity Switches 
eMagnetic Proximity Switches eCapacitive Proximity Switches 
eLimit Switches eContactors «Thermo Relays 

eThermo Controllers *Annunciators «Switch Boxes 


Contact IDEC when you need control components, we will answer you *Power Supplies *Explosion-Protected Equipment 
with a wide variety - that’s our policy. 


TT IDEC IZUMI Corporation 


(Former Company Name and Brand Mark: B&&Q!|ZUM!I DENKI CORPORATION) 
IDEC SYSTEMS & CONTROLS CORPORATION |DEC-IZUMI Elektrotechnik GmbH 


10-40, Mikunihonmachi 1-chome, Yodogawa-ku, Osaka 532, Japan Phone:(06)392-5658, Telex:523-3710 Cable:IDECO OSAKA 
3050 Tasman Drive, Santa Clara, Calif. 95050, U.S.A. Phone:(408) 988-7500 (fruher PARIZUMI Elektrotechnik GmbH) 
Telex: 340601, TWX: 910 339 9383 Cable: IDEC SANTA eS Eee Hertz-StraBe 131, D-2000 Hamburg 76.W. Germany 
Phone:0 40-229 54 09 Telex:21 64 486 
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As a result of more than 35 years of research and development aiming 

“Optimum Control’, IDEC’s products exceed 150,000 models and 
1,500,000 individual items, covering extremely wide application ranges. 
Like the infinite possibilities of color combinations, you can choose from 
the vast variety of IDEC products to tailor your required control system. 














At last, the RTP-6O2A has successful- recording @Heading search and The electives you can choose in- 


ly squeezed 2! channels from a shuitle reproduction ®An extra clude GPIB interface and an A-D 
video cassette. On every channel voice channel @Vibration resistance converter. These powerful options 
and with each of six tape speeds clearing MIL-SID-81OC. further upgrade your daia 

from 15 to 15/32 ips, extracted data recorder to meet the demanding 
is assured by superior frequency 14-CHANNEL requirements of your present and 
response conforming to IkIG WB ANALOG DATA RECORDER/REPRODUCER future data processing system. 
and excellent linearity covering RTP-GOoOOoB Let them bring high marks to your 
150% overinput. BETA FORMAL HEY Gpe ek iit research. Call (201) 784-0500 or 
Further, the RIP-OOZ2A together with ee ae write us today. 

the younger 14-channel version— a , “se 3 =. — eee 


the RTP-6OOB—has cleared other 
curriculum requiremenis every 
quality data recorder must pass, 
e@Selfiesting @ Automatic opii- 
mum level setting and preamble 
calibration @ Track sequence 


The Measure of Success 


1. @ 407% 
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While just 2] channels 
old, it nas already 
graduaried to the grade of 
a much larger 

reel sysiem. 
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: KYOWA DENGYO CORPORATION 






~ 81 Ruckman Road, Closter, N.J. 07624 ; \ 21-CHANNEL 
prone: 201-784-0500 Telex:135067 KYOWA USA : ANALOG DATA RECORDER REPRODUCER 
Manufacturer : RTP- 
KYOWA ELECTRONIC INSTRUMENTS CO., LTD. BETA FORMAT VIDEO CASSETTE 
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case of personal computers, and there are numerous 
instances of products being launched into the market with 
the addition of various technological improvements. Several 
important trends can be discerned in this environment. 

The first trend is software adaptation. Japanese-language 
operating systems have become the standard, as 
represented by the MS-DOS (Version 2.0) and CP/M-86 
(Version 1.1). On-screen information can be displayed in the 
Japanese-language syllabary and ideographs in place of the 
Western alphabet, resulting in greater user friendliness for 
the Japanese. 

Similarly, all manufacturers market models equipped with 
a mouse, thus improving the man-machine interface. Wora- 
processing and graphics software have been adapted to the 
use of the mouse, but it cannot yet be termed fully adequate 
in respect to easy usage. 

The realization of highly user-friendly software will thus 
become a development theme in the years to come. In that 
such software would offer freedom from keyboard operation, 
to which Japanese users are not completely accustomed, it 
can be considered an important step. 


Graphics Functions Improve 

A second important trend is the steady improvement of 
graphics functions brought on by the increase in memory 
space, high-performance 16-bit microprocessors, and higher- 
resolution screens. Stimulating this trend is the need in 
business displays for a 16-by-16-dot ideogram, at the 
minimum, and the requirement for high-resolution graphics in 
computer-aided design and manufacturing. 

NEC’s wPD7220 and Texas Instruments Japan Ltd.’s 


One use for home computers, envisioned by NEC Corp. and others, 
is as an intelligent terminal for services like educational games. 

















MULTIPLEX SATELLITE COMMUNICATION 


CERAMIC MICROWAVE 


TECHNOLOGY 
GIGAFIL’ 


High frequencies have been widely applied to modern communications. Based on 
the well-established dielectric material, filter, and high frequency processing techn- 
ologies, MURATA has developed series of microwave filters called “GIGAFIL”®, fea- 
turing minimum loss coefficient throughout wide frequency bands ranging from 
200MHz to a maximum of 20GHz. “GIGAFIL”® provides a wide variety of uses 
including multiplex satellite com- 
munication, SHF-TV, car telepho- 
ne, MCA, personal radio commu- 
nication, etc. Actually, through 
its sophisticated dielectric mat- 


For Multiplex 


Ss ; 
communicatio atellite 
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erial and high frequency process- 
ing technologies, MURATA shares 
the most important role in the AV | 2 
communication today. 
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MURATA ERIE NORTH AMERICA, INC...----------::: sere eerie nes Phone:404-953-1799 Telex:542329 
3002 Kingston Court, S.E., Marietta, GA 30067, U.S.A. 
MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE...--...----------- Phone:312-297-5560 Telex:281009 
MURATA ERIE ELEKTRONIK GMBH (WestGermany) «--------------. 055 Phone:0911-66870 Telex:623763 
Kreuzsteinstr, 1A D-8500 Nurnberg 52, West Germany 
MURATA ERIE ELECTRONIQUE S.A. (France).---.---------::-:-: ree Phone:024-6767 Telex:699954 
MURATA ERIE ELETTRONICA S.RLL. (Italy) ---:-0:0::00ecterertenees Phone:688-4833 Telex:330385 
MURATA ERIE ELECTRONICS (UK) LTD. (England).-------------:-----:55-+ Phone:2514-28585 Telex:85897 1 

MURATA MFG.CO,LTD. 
HEADQUARTERS 26-10, Tenjin2-chome, Nagaokakyo, Kyoto 617---Phone:075-921-9111 Telex:64270 MURATA J 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. (Singapore) ------------ Phone:2554233 Telex:21127 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) ---------..--:---.5505 Phone:042-91-4151 Telex:11348 
(Taipei Office)----------------- Phone:02-562-4218 

MURATA COMPANY, LTD. (Hong Kong)------:-::-:::::: essere tes Phone:0-262099 Telex:56208 


MURATA MFG. CO., LTD. Seoul Branch (Korea) -----:---:--:--)-:555----Phone:720-7605/720-7321 Telex:25858 
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JAPANESE MANUFACTURERS’ SALES OF PERSONAL COMPUTERS 


Source: JEIDA, except “based on various publications 





TMS9918A are examples of the the 8086 and 68000 (in the 16-bit external data bus, as well as its 

cathode-ray-tube controllers currently arena) consititute the mainstream planned development of the 32-bit V70 

employed to satisfy these needs. technology, and U.S. manufacturers by 1986. Thus, although 

Likewise, various firms are marketing hold sway. Recently, however, microprocessors represent the only 

personal computers with bit-map Japanese manufacturers have begun components in which Japanese 

displays in a bid to realize three- to develop original chips. manufacturers were lagging, indications 

dimensional graphics. This trend is exemplified by NEC’s are that home-produced parts will gain 
In terms of the microprocessors 16-bit V20 with an 8-bit external data momentum in the years ahead. 

used, the Z80 (in the 8-bit arena) and bus and 16-bit V30 with a 16-bit The increasing adoption of a 3.5-in. 


LMC100 








MNKMC Series 110/220V Single input/Triple output. 


PAMCIS1 | sv2A [i2vo3a_[—12V02q | | KMCSO-T [ovaA [i2vI2A__[—12v03A_ |] 
FKMCIS-2 [v2 [15v0.2R | —15v0.2a_ |__| KMG30-2 | 5V3A_| 15V0.5A____[—15¥0.5A__| 
PaRMC1S-1 | 5v2A_[12v03A | —12V0.28 |__| 2KMC30-1 | SVSA | 12v1.28 | —12V03A_| 
}2KMC15-2 | 5V2A | 15vo.2A || —15v0.2A_ || KMC30-2 | 5v3A_ | 15V0.5A | —15V0.5A_ 

MOLMC Series 110/220V Dual Input/Quad output. meet UL, CSA, VDE, FCC-A, IEC380. F [CO CO.. LTD. 


imo7s [sven [iavaont2ay [12vi.2a@.0a) [= i2v0.5a[umoas — [sviok [vanish [vaviX TT] 1, aa kamniakae machi Toyama city 
LMC100 | 5V10A [12V2.5A(3.5A) | 12V1.2A(2.0A) [—12V0.5A] LMC135 | 5V12A [12V1.2A(2.0A) | 12V3.5A(6.0A) |—12V1.5A | Ton snone Jaca 


MK Series 110V Single input/Single output. Tel.:0764-32-8151 Telex : 5152911 ELCOJ 


KIS = [5V3A_ | 12V1.3A 15V1A 24V0.7A_ | K25 | SV5A_ | 12V2.1A 15V1.7A 24V1. 1A Fax:0764-41-5324 
1K50 = [SV10A_ | 12V4.2A 15V3.4A 24V2.1A | (Figure in ( indicate Peak current.) 
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Reishiro Endo, president 
Minato Electronics Inc. 


Minato Electronics has developed 
in step with the remarkable growth 
of the world semiconductor industry. 
As one of the three major Japanese 
makers of test systems for large- 
scale and very large-scale integrat- 
ed circuits, Minato Electronics is in- 
creasing exports in response to 
frequent inquiries about LSI memory 
test systems and the XBM bit-map 
systems, mainly from the U.S. and 
Europe. 

We have developed the state-of- 
the-art very small 9400M Memory 
Test System, which implements sig- 
nifcantly enhanced functions and 
will meet the requirements of Cus- 
tomers. We are receiving many in- 
quiriles about our 2300 CCD test 
system, which makes it possible to 
mass-produce a charge-coupled de- 
vice of the type that is in the spot- 


light as a new image sensor for vid- 


eo cameras. 
Our lineup of programmers for 


programmable read-only memories 
includes compact and gang types, 
as well as multifunction types that 
are capable of programming field- 
programmable logic arrays, Progra- 
mable Array Logic, and_ bipolar 
PROMs and anticipates the 256-K 
era. An extensive sales network 
covering contractor agents in 25 
countries has been established. 

Newly introduced in Japan are 
Touch Data, the display of which is 
changed only by touching its color 
cathode-ray tube, and the Virtual 
Server, which concentrically con- 
trols a number of different personal 
computers on a local network. They 
are finding favor with customers due 
to their up-to-date unique technol- 
ogy corresponding to the _ latest 
new-media era. 

In the future, Minato Electronics 
will develop unique new products as 
a venturesome business entity that 
has the capability for international 
deployment, on the basis of current 
state-of-the-art technology backed 
up by instrumentation. 


ALUMINUM 


ELECTROLYTIC CAPACITORS eee oe 


Wave-Form Storage and Display 


High speed DMA supports data logging, 
displays and recording simultaneously. 


@Capable of immediate display for wave-form measure- 
ments.(up to 4 channels displayed simultaneously) 

@ON-LINE functions. 

@ The sampling conditions are easily set and memorized. 

@ Built-in 16 bit microprocessor. 

@ Built-in clock-calendar. 

@Factory automation programs can be written with CP/M™ 
-86 supported languages (optional) to extend the use of the 
LAX-1000. (CP/M -86 is a trademark of Digital Research Inc.) 

meer @the model LAX-1000 is equipped with a 3.5 inch floppy 
NIPPON CHEMI-CON CORP. disk drive 


7-8, Yutaka-cho 2-chome, Shinagawa-ku, Tokyo 142, Japan 
TLE: (03) 785-1251 TLX: 24618 KEMICON J 





For TV, VTR, audio, automotive, power supplies and other 
consumer and industrial applications, we have developed 
and supplied different kinds of the products over 300 million 
pieces per month which have features such as high relia- 
bility, long life, high operating temperature, low impedance 
at high frequency, super miniature and chip type. 


UNITED CHEMI-CON INC. SINGAPORE CHEMI-CON (Pte.) LTD. 
9801 W. Higgins Rd. Rosemont, Ill. 60018, US.A 17, Joo-Yee Rd. Jurong Singapore 2261 


TEL (312) 696-2000 TEL (268) 2233 TELEX (872) 26391 SPOCHM 
TELEX (230) 283557 CHEMICON ROSM 


AavrcC 
EUROPE CHEMI-CON (DEUTSCHLAND) GMBH TAIWAN CHEMI-CON CORP. 


Trautskirche ner Strasse 6, 8500 Nuernberg, 80, 9th FI., Jiing-Lurn Trade Bldg. 415, Section 4, ADEC Corporation 24-10, Toranomon 1-chome, Minato-ku, Tokyo ; 
West Germany Hsin-Yi Rd., Taipei 106 Taiwan, R.O.C. 
TEL (911) 325775 TELEX (41) 623754 CHEMI D TEL (02) 701-3626 TELEX 25326 TCC TPE 105 Japan Phone: (03)504-3621 
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SURGE FREE. 


SURGE ABSORBABLE 
DISCHARGE TUBE 





TYPE SA-7K 
(Actual size) 



























@eT7TYPE 
| Breakdown ire Maximum | Life 
Type | Voltage —_/ Resistance | “12° ect — 
(V)D (Q) KA 500A 
SA-80SS | 80+10% [10min] 1.90 | 1000. 
SA-200SS} 200+10% |10"%min) 1.0 | 1000 
SA-80 80+10% |10'’min| 1.5 | 3000 
SA-140 140+10% |10min} 15 | 3000 
SA-200 200+10% |10"min| 15 | 3000 
SA-250 250+10% |10'"min} 15 | 3000 
SA-300 300+10% |10"min) 1.5 | 3000 
SA-7K | 7000+1000V|10"°min} --- | 5000 
SA-10K | 10000+1000V|10"°min} -——- | 5000 
SA-180D3)  180+10% |10'min| 25 | 10000 

















SA-180D(3) is a three electrode discharge tube 
All tubes can be made dark effect redused types which are available 
upon request. D is added to the model number, as in SA-80DSS. 


© POINT 


(1)Usable at wider ambient 
condition, especially good 
under high humidity. 

(2)Visibility for operation. 

(3)Compact and easy 
assembly. 

(4)Stable characteristics. 


@ APPLICATION 


Computer circuit. 

eee TYPE 
Communication equipment. — sa-goss 
Home Appliance. 
Aircraft and Automobiles. 


MAIN PRODUCT 


NEON GLOW LAMP, XENON FLASH LAMP, 

RARE GAS DISCHARGE LAMP 

MINIATURE: BLACK-LIGHT, UV-LIGHT, 
FLUORESCENT COLOR-LIGHT. 





| 
f 





(Actual size) 











Elevam 
ELEVAM corporation 


NO. 17-8 CHUO 2:;CHOME OTA-KU, TOKYO JAPAN 
TEL :03(774)1231-5 = TELEX: 246-8855 ELEVAM 
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floppy disk drive can be cited as an 
important trend in the area of 
peripheral equipment. In addition, what 
is called a quick disk has been 
marketed for low-priced home-use 
machines such as the MSx. It uses a 
2.8-in. floppy disk (64-K on a side), and 
sequential access takes 8 s. The drive 
is simple, resulting in a low-cost unit. 
The appearance of such peripheral 
gear, priced below the ordinary floppy 
disk drive, has attracted considerable 
attention as an emerging trend in the 
personal computer world. 


Color Printers Flourish 

The increasing penetration of color 
displays has spurred the employment 
of color printers. Quality improvements 
and price reductions are also making 
rapid progress, facilitating the full-scale 
proliferation of this equipment into new 
fields, in addition to its original 
applications in CAD/CAM. 

As for pricing, seven-color printing 
has become a possibility in the under 
100,000 yen range: in other words, it 
has become possible to obtain color 
printing for the same price as 
monochrome printing. The principal 
printing technologies are transfer-type 
thermal, ink-jet, and impact-dot. 

It is anticipated that both business 
and consumer color printers will be 
developed and that the capablity of 
printing in a wider variety of colors at 
lower prices will spread. It is also 
expected that, as in CAD/CAM, models 
will be developed that are capable of 
high-density, high-speed, multicolor 
(4,096 colors) printing. 

As the above account indicates, 
personal computers and their 
peripheral equipment are expected to 
change at a swift pace in the years 
ahead. It is likely that the emphasis in 
development will shift from the current 
general-purpose hardware and 
software toward application-oriented 
products. The coming years are also 
likely to see the development of a 
super personal computer through 
which a personal expert system based 
on artificial-intelligence technology 
could be realized. 








SEKONIC 


Name for quality 


NASA accepted. 


Exposure meter X-1 


carried by space-shuttle, Challenger, 
digital, ultra-sensitive silicon photo 
cell. 


XY Plotter SPL-400 


@ Maximum pen speed of 200 mm/ 
sec. an axial directions. 

@ Automatic 6-pen change. 

@ Built-in plotting commands of 24 
kinds. 

@® Highly accurate plotting in steps 
of 0.1 mm. 


@ Competitively priced. 


Recorder SS-100P 


@ Chart width : 100 mm. 

@Panel type for factories. 

® Compact and light weight. 

@ Removal cassette system for easy 
paper handling 

@ Recording system, | pen, 2 pen, 6 
dotting. 


Recorder SS-250F 


@® Chart width: 250mm. 

@® Flat type for laboratories. 

®@ Zero span transfer: 0.1% or less. 

@ Auto reverse system. (option) 

® Recording system, Ipen, 2pen, 
3pen. 


Other products 
Dot matrix printer 
Flat mini recorder (SS-100F) 
Plotter printer (S-200GP) 
Graph processor 
Area integrator 


For details, write to. 


SEKONIC corp 


7-24-14 Oizumi-gakuen-cho, Nerimaku, 
Tokyo, 177, Japan 
FAX.(GII.GIII) 03-923-3929 
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BEAM 
FDER 


BO $38.8, 











Time Measurement of Rise Time Rise Time Setting 


= Large rectangular 7-inch CRT 
= Ultra-wide bandwidth from DC to 12.4 GHz 


= 10-bit, 1 k-word memory for each of two channels @ CRT: 7-inch rectangular, 20 kV (approx.) @ Frequency response: DC 


= Keyboard for digital input of parameters to 12.4 GHz (with SH-4B) e Vertical deflection factor: 2 mV/div to 0.2 V/ 
= Automatic waveform search and auto ranging div @ Input R: 50 2 @ Response: variable from 1 to approx. 1/3 
aA in to 1.024 times @ Vertical resolution: 10-bit @ Horizontal sampling points: 1023 dots/ 
veraging up We scan © Sweep rate: 20 ps/div to 500 ys/div @ Power: 110/117/217/ 
= Can be connected via GP-IB for computerized 234 V AC, 200 VA @ Weight: 24 kg @ Dimensions (approx.): 420(W) x 
measurement 222(H) x S50(L) mm . | 
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YANAGIYA BLDG, 1-10, NIHONBASHI 2-CHOME, CHUO-KU, TOKYO, 103 JAPAN TELEX: J24225 TELEIWA 


= Australia: Electrical Equipment Ltd. (02) 597-1155 # Austria: Universal Elektronik import GmbH 54 15 88 @ Chile: Importadora Janssen Y Cia. Ltda. 72 3956 

= England: STC Instrument Services (0279) 29522 @ Finland: Oy Etra AB 780 122 @ India: Hindustan Instruments Ltd. 6410529 m# Italy: Radiel Srl (02)213.30.56 

= Mexico: Electronica 2000, S.A.5 98 67 02 # Netherlands: Simac Electronics BV 040-533725 m New Zealand: GT.S. Engineering Ltd. 546-745 # Norway: Solberg & 
Andersen A/S (02) 19 10 00 @ S. Africa: Ultra Instruments (Pty) Ltd. (011) 786-8025 # Singapore: Mazda Electronics Pte. Ltd. 258-7851 #™ Spain: Unitronics, S.A. 
242 5204 m Sweden: Teleinstrument AB 08/38 03 70 @ Switzerland: Traco Electronic AG. 01 201 07 11 # West Germany: Wavetek Electronics GmbH (089) 46 50 62 
USA & CANADA SALES OFFICE: IWATSU INSTRUMENTS INC. 430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201) 935-5220 TLX: 71 09890255 
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COMMUNICATIONS 


In a rapidly changing business environment, the pace 
of technology development is quickening 








by Shigeaki Kaneyori 
Japan’s communications equipment telephone, telex, facsimile, data, and enhanced CATV (cable TV) service is 
industry is facing a rapid change of video communications. Another is the to be implemented over the next 
business environment. There are five Teletopia plan of the Ministry of Post several years. 
principal factors responsible for the and Telcommunications to expand 
quickening pace of technological communications in large cities through _ | Relaxing the Regulations 
development. such means as fiber-optic and satellite The second factor is liberalization of 
First of all, the infrastructure that will | technology. communications regulations, now in 
facilitate the use of advanced Other examples are Captain, which is | progress. After the revision of the 
communications equipment is under a videotex service promoted by NTT, public telecommunications law in 1982, 
development. A primary example is the | and a satellite communications service | new laws that promote further 
Information Network System (INS) of from NTT, to start this year. Also, a relaxation of regulatory procedures are 
Nippon Telegraph & Telephone Public satellite broadcast service by the expected to be passed this year—or by 
Corp. INS is to be an all-digital Japanese public broadcasting system next year, at the latest. 
countrywide network handling NHK got under way this year, and These new laws will permit private 


DENSITRON INFORMATION DEVICES | 


MAIN SALES ITEMS 

e DC Plasma Dot Matrix Display Modules — Graphic & Character Type e Liquid 

Crystal Dot Matrix Display Modules with Integral Backlight —Graphic & Character Type 

e DC Plasma Segmented Numeric Displays e¢ Liquid Crystal Segmented Numeric 
Displays with Integral Backlight ¢ Electro Magnetic Displays ¢ Incandescent 
Segmented Displays ¢ Full Travel Keyboard & Miniature Keypads e Light Pens 

e Bar Code Readers, Writers, Scanners e Printers ¢ Lamps: Incandescent, LED, Neon, 
Fluorescent, Halogen types © Switches: Illuminated Pushbutton Switches, DIP Switches 


AGENTS 


BELGIUM: EUROLUX S.P.R.L. HOLLAND: TECHMATION ELECTRONICS B.V. SWITZERLAND: ETRONICS AG me: 
TEL: 02-7366168 TELEX: 63958 EURLUX B TEL: 04189-2222 TELEX: 50423 TME NL TEL: 017503511 TELEX: 57709 ETRO CH 
CANADA: LEECRAFT INDUSTRIES iTD. ITALY: SKYLAB W. GERMANY: ACTRON GMBH 
TEL: 416-439-6320 TELEX: 6525428 LEECRAFT TOR TEL: 02 688:38:06 TELEX: 335535 SKYLAB | TEL: 089-4301050 TELEX: 523730 HAUPT D 
DENMARK: DANELEC ELECTRONICS APS NORWAY: KJELL M FOYN ETRONIC GMBH 
TEL: 451690511 TELEX: 16590 DANELEC DK TEL: 02 2472 85 ~=TELEX: 17528 FOYN N TEL: 07152-71031 TELEX: 7245751 ETRO D 
FINLAND: FIELD OY SWEDEN: AB GOSTA BACKSTROM TEP ELECTRONIK VERTRIEBS GMBH 
TEL: 90-6922577 TELEX: 122022 FIELD SF TEL: 08-541080 TELEX: 10135AB GOST S TEL: 040-652 60 31 TELEX: 2173520 TEP D 


DENSITRON CORPORATION OF AMERICA 

INFORMATION DEVICE DIVISION = 20775 S. Western Avenue Torrance, Calif. 90501 U.S.A. Phone: (213)618-9647 Facsimile: (213)618-1658 Telex: 910-349-6200 DENSITRON TRNC 
DENSITRON EUROPE LTD. 

50 London Road, Sevenoaks, Kent TN13 1AS_ Phone: (0732)455522 Telex: 957134 DENSI G 


DENSITRON CORPORATION 
Daini-Hasegawa Bldg., 4/F, 1-12-4, Hamamatsucho, Minato-ku, Tokyo 105 Japan Cable: “DENTROROSE” Tokyo 


Phone: (03)437-3721 Facsimile: (03)434-0427 Telex: J26914 DENSITRO J 
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companies to enter various types of 
telecommunications services presently 
monopolized by NI T—for example, 
trunk-line service based on fiber-optic 
cables and satellite transmission and 
value-added-network (VAN) service. 
Also, the construction of the 
infrastructures necessary for these 
services will be permitted not only by 
NTT but also by the private sector. 

The third factor is various 
standardization efforts being 
implemented by Ministry of Post and 
Telecommunications, NTT, the Ministry 
of International Trade and Industry, and 
so on. Examples are standardization 
for MCA (multiple channel access) 
service, Japanese-language teletex, 
and protocols for personal computer 
communications, for the home-bus 
system, for a credit-authorization 
network, for business banking 
transactions, and for order transactions 
between supermarkets and 





Yugo Fujita, president 
Anritsu Electric Co. 


With its early perception of the 
unique promise held by digital and 
fiber-optic transmission technol- 
ogies for the envisioned integrated 
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wholesalers, for example. 

These three factors are activating 
the demand for new types of 
communcations equipment that are 
emerging due to the convergence of 
information processing and 
telecommunications technologies. 
Examples are digital private branch 
exchanges, local networks, and 
portable MCA transceivers (for what is 
called “personal wireless”’ service in 
Japan). 


Exports on the Upswing 

Finally, the export of key telephones, 
digital PBXs, and facsimile machines is 
rapidly increasing—and it is becoming 
a trade issue. Internationalization of 
production is required for Japan’s 
communications equipment industry. 
For example, NEC, Fujitsu, Oki, and 
Hitachi have started production in the 
U.S. in order to cope with local demand 
as well as to avoid trade conflicts. 


services digital network (ISDN), An- 
ritsu has been developing the basic 
technology for optoelectronics—la- 
ser diodes and measuring instru- 
ments for optical communications— 
for more than 15 years. The effort 
based on a long-range corporate 
strategy has resulted in a rich har- 
vest: our measuring instruments for 
optical communications now stand 
out as some of the most vital 
among our line of telecommunica- 
tions equipment and measuring in- 
struments. Our latest laser diodes 
boast the world’s highest output 
power. | 

With its position as a world leader 
in measuring instruments for fiber- 
optic communications, Anritsu is 
confident that such instruments will 
help accelerate the progress of 
ISDNs around the world. 

In every field of endeavor, Anrit- 
su’s growth has always been based 
on our long-range corporate strate- 
gy. The company that later became 
Anritsu was established as a manu- 


Reflecting the impetus provided by 
these five factors, product 
development by Japan’s 
communications equipment industry is 
being vigorously conducted. An 
overview of recent developments in 
major fields of communications 
equipment follows. 

In Japan, the installed number of 
LANs (local-area networks) is limited, 
although a variety of products is 
available both from Japanese vendors 
and from overseas suppliers. Currently 
about a thousand LAN systems are 
installed: 90% being in factories and 
10% in offices. Popular products are 
loop-type LANs based on fiber-optic 
technology. 

Recent product developments in 
LANs focus on personal-computer local 
nets. Among the products from NEC, 
Fujitsu, and IBM Japan are systems 
supported by wireless links employing 
laser, infrared, or radio 


facturer of telecommunications 
equipment in 1895. Some 50 years 
ago, we entered the field of industri- 
al measuring instruments for tele- 
communications and then that of in- 


dustrial measuring instruments. 


More recently, we added termi- 
nals and information processing 
peripherals. At the same time, we 
have accumulated significant me- 
chantronics technology, which finds 
its ways into virtually every one of 
our product lines. These four main 
areas of expertise can be ex- 
pressed in a single simple phrase: 
“T2M2” (for telecommunications, 
terminals, measuring equipment, 
and mechatronics). 

Today we are doing our best to 
develop our T2M? products still fur- 
ther. The most important immediate 
priority is to upgrade our optoelec- 
tronics technology even more and 
to expand it into every facet of 
T2M2, so that Anritsu can continue 
to maintain its top position in these 
fields. 
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SARCON: HEAT YES! ELECTRICITY NO! | 


- Heat-Conductive and Flame-Retardant Insulating Silicone Rubber 


Shock-absorbing silicone rubber replaces fragile mica spacers. High elasticity and low thermal- contact re- 
sistance eliminate grease, for easy assembly and long-term durability. Lower tightening torques reduce semi- 
conductor breakage. Wide —60 ~ +200°C temperature range with excellent resistance to weather, corona — 
and are discharge and corrosive chemicals. Can be punched from sheets, press molded or extruded in a_ 


variety of sizes and shapes. sts” a Se : | 











Applications: a - - Typical Properties: : Flame retardance boa G4A-VO (UL-94) 

e Heat-conductive insulators for power transistors, Color ...........- eee Gray-green enpaipvia’ nara non oi 
(@rsuee ale ieliai=\aas= eal level aleleleice)ace(=\(estop ‘Wardness .....2.......4......4..... 82 (ohore A) 

e Heat-conductive insulators for thermistors in heated Tensile strength ........................ 63kg/iem®-/§ DEALER INQUIRIES INVITED > 
containers, electric heaters, etc. | ON eh oc ae Please contact us to explore distributorship | 


: eons ee - tear strenem ......... 0.  e Riom a 
e Insulator and low- or high-temperature heat-transfer =, resistivity 1 310'80cm (at 1kVDC) atalino | 


media for temperature fuses and temperature sen- _ielectric constant: 4.6 (at 60Hz) 
sors, in microwave ovens, electric heaters, etc. Po 4S at 1k 
Replacement for molded silicone-rubber parts in = ~~ 4.5 (at 1MHz) 
applications where a heat gradient is present, such - “Dielectric 0.0028 (at 60Hz) 
as insulation for magnetron tubes in microwave = _ dissipation actor: eH os alsen 
ovens, motor and transformer mounts, etc. oo . 
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communications, thereby reducing 
construction costs. 

On the other hand, digital PBXs are 
burgeoning in spite of the fact that the 
current demand is mainly for simple 
replacement of the traditional analog 
PBXs and not for sophisticated 
applications of integrated office 
systems. Suppliers of digital PBXs are 
Hitachi, NEC, Fujitsu, Oki, Toshiba, 
lwatsu, Matsushita Communications, 
and NT T—as well as Rolm, Northern 
Telecom, and Mitel, distributed by 
Omron, lwatsu, and Pioneer 
Answerphone, respectively. 


Digital PBXs are Popular 

Among these, small digital PBXs 
pioneered by NEC Corp. and now 
offered by other firms are particularly 
noteworthy. NEC’s APEX-D2 achieves 
its small size by using custom large- 






























































IT’S NO CRIME, 
If you're caught speeding with the new FASTBUS. 


Nuclear power and high energy physics data 
acquisition and processing requires maximum 
speed. The newly-available FASTBUS — using 

an MC 68000 for local processing — is designed 
just for that. Meeting worldwide size and electronic 
specification standards, it can acquire and 

process data at top speed in Europe, America, 
Japan, anywhere. | 


scale integrated circuits. It can provide 
24 extension lines and 8 subscriber 
lines at a price of only 800,000 yen, 
which is less than the traditional analog 
electronic or crossbar PBXs. 

This category of PBXs is being 
marketed to small firms, including 
those in the key-telephone market 
segment. Moreover, it is expected 
small digital PBXs used as the hub of 
of home automation will be developed 
by Sharp Corp. and others. 

As for home automation, there are 
two trends. One is the development of 
home bus system, which will be used 
to link various pieces of computerized 
and electronic equipment. 
Standardization is being carried out the 
by Ministry of Post and 
Telecommunications with NTT and by 
the Kansai Electronics Industry 
Promotion Center that is part of MITI. 


<FASTBUS> 


<KEK68KFPI> 


e Internal RAM 











Meets IEEE Provisional Reg. No. P960 
Product Name: KEK68KFPI 
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There will be two standards for home 
buses. The major difference is that one 
employs packet switching on a Coaxial 
network, and the other employs circuit 
switching on a mix of coax and twisted- 
pair wires. Another development of the 
home bus utilizes the home ac lines. 


On the Home Front 

The second trend in home 
automation springs from the expected 
end to the NTT monopoly over first | 
telephone purchases. (The first time a 
user establishes service, he must buy 
his phones from NTT.) Telephone 
manufacturers, including potential 
entrants, are developing new 
equipment in anticipation of a booming 
domestic market for telephone sets. 
Consumer electronics manufacturers, 
such as Matsushita and Toshiba, are 
especially active, as they see the set 





e Multi-Station & Multi-Bus-Master usable 
e 32 Bit DATA/ADDRESS Multi-Plexed. 
e MAX. DATA Transfer RATE 30 Mega Words/sec 


e FASTBUS Interface to MC 68000/12MHz 
Hi-Performance MPU 

e ADDRESS-SPACE EXPAND to 32 Bit 

@ DATA — use “‘Long Word” 32 Bit 

FAST-STATIC 16 KBYTES 

SLOW-DYNAMIC 128 KBYTES 

e DEC DR-11 Interface : 

e 2 Ch RS 232C/RS 422 Interface 


MARUE! SHOJI CO.,LTD. 


6-7, 1 chome, Nakamachi, Musashino shi, Tokyo 180, Japan 
Tel. 0422-54-6800 


Export/Import Agent: ASKOM INCORPORATED, 54-5, 3 chome, Wada, Suginami-ku, Tokyo 166 Tel.: 03-317-2201 Telex: J29107 ASKOM Fax.: 03-317-1776 
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business is an important milestone for the future home- 
automation business. Already they have developed 
sont telephone-based automation systems featuring home 
oe oe ee security and telecontrol over appliances. 
<5. | ot torque| | | The liberalization of the rules on first-phone purchases will 
ve = Led : take effect next spring. However, the introduction of the 
| | cordless telephone will be delayed. The extremely high 
tale ) population density in Japan requires more consideration for 
cross-channel interference than in the U.S. There are 
various technologies under development, such as the ones 
using a bucket-brigade-device delay circuit, spectrum 
scattering, and a fast Fourier transform scrambler. 


New Communications Highways 
This year NTT is scheduled to start high-speed (64-kb/s to 
2 _ 6-Mb/s) digital leased-line service based on fiber optics and 
A wide variety of standard products are available as well as custom-designed OEM satellite transmission, as well as a video communications 
products. For further details, please contact: : : ; : : : 
service using the satellite. One application for these high- 
Fuji Electrochemical Co.,Ltd. speed services will be videoconferencing. Fujitsu Ltd. 
oie ther SE Sea owe oo 5 te anemone | |e eno ioe a edines cnet ohne ae eeen 
PTSD. S2S? Tee CBSTOONKGOD)” & talgal Office Mee iGter seb tect aor a traditional pete cane differential encoder and thus 
@ Singapore Office Phone: 469-5806 Telex:27237(SINFEC) 
realizes video data transmission at only 1.5 MB/s. 
Another application for these services will be integrated 
communications for telephones, PBXs, facsimile machines, 
and computers. NEC and Fujitsu have developed multimedia 


this publication digital multiplexers that encode voice by adaptive differential 
pulse-code modulation. This technique compresses the 

7 ilabi > signal to half that required by traditional PCM. 

IS aval & in Also, this year Captain is scheduled to start commercial 


service in the Tokyo metropolitan area. Telecommunications 
manufacturers are readying equipment for this videotex 
service: TV sets with RGB interfaces, videotex adapters, 
equipment for information providers, and in-house videotex 
systems for business users. 

Since it is expected that business users will be dominant 
in the early days of videotex, current development 
emphasizes business products. Leading the market for in- 
house business videotex systems is the Canadian-developed 
Telidon (distributed by Mitsui & Co.). 
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NTT’s Plans for the Future 

As for future products, NTT is developing digital 16-kb/s 
Please send me additional information. voice and data transmission equipment and a digital phone 
University Microfilms International that can transmit a 64-kb/s voice signal simultaneously with 
300 North Zeeb Road 18 Bedford Row a 16-kb/s data signal. Also, it is working on a computer 
Dept. P.R. Dept. P.R. based on artificial-intelligence technology, intended to 
Ann Arbor, MI 48106 London, WC1R 4EJ translate between natural languages in the forthcoming INS. 
U.S.A. England The 1983-90 budget for this Al computer is 155 billion yen. 
Name Meanwhile, in Mitaka City, Tokyo, NTT plans to start a 
Institution prototype INS service this fall with the participation of 
Srreni various industries. The experiment uses digital fiber-optic 
City subscriber lines and cables and includes digital phones, 
Sita sketch phones that transmit handwritten graphics, TV 
picturephones, videoconferencing, and Captain videotex. 
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MEASUREMENT 


Digitalization, optoelectronics 
are influencing instrumentation 


by Masakazu Kimura 


Japan’s production of test and measurement equipment, 
totaling some 76 billion yen in 1976, has been growing at an 
average annual rate of 15.7%, exceeding 200 billion yen in 
1983. Especially remarkable growth was achieved by 
spectrum analyzers, wavelength analyzers (logic analyzers, 
microcomputer development systems, and so on), and 
integrated-circuit production test equipment. 

The course of market demand and of technological 
development in the T&M industry is to a great degree 
controlled by changes in the industries that use electronic 
instrumentation. In the first place, the spreading digitalization 
of electronic instrumentation in general can be cited as one 
of the trends influencing the T&M industry. 

Most notable in this regard is digitalization in the 
communications field, leading to intensified development of 
network analyzers, protocol analyzers, and other such 







| NEW Manual 
_MCR-191-1R (ABA) 


Sophisticated test and measurement gear is making possible | Reader 


advanced research at the Fujistu Laboratories Ltd. Sliding Sensor 
MCR-175-1R (ABA) 


Reader 


Two new models expand SRD’s family of NEURON 

| magnetic card readers to meet any type of need. 

| The motor-drive MTM-290-3A-0101 Reader/Writer 

features automatic card feed for maximum speed, 

| ease and reliability. Extra high economy and depend- 

_ ability are yours in the new manual MCR-191-1R 
Reader. 
NEURON units incorporate advanced SRD technology. 
Innovative design and electronics assure superior 
cost-performance. Each surprisingly low cost model 
provides compact, lightweight handling ease. Power 
requirements are minimal. NEURON performance 
quality has been amply proven worldwide in diverse 
applications. 
Write for full details on SRD’s wide NEURON mag- 
netic card reader/writer family. It’s a sure way to 
upgrade cost-efficiency. 


S R DCORPORATION 


SRD USA Office Marume Bldg., 3-7-16 

2250 E. Imperial Highway, lwamoto-cho, 

Suite 252, Chiyodaku, Tokyo 101, Japan 
EL Segundo, CA 90245-3501 Tel: (05) 863-0051 

Tel: 213/417-5114 Fax: (03) 866-7486 

Telex: 664474 SECIMP Telex: 265-5008 SRD CO J 
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necessary to prove its worth in 


High Speed and 


The high-performance, multi-function 
VC-6041 has the advanced features 





an ever-widening range of applications. 


Storage of repetitive waveforms up 
to 40MHz. 

The VC-6041’s feat of digitally 
storing repetitive waveforms up to 
40MHz is one that conventional 
oscilloscopes just can’t match. And 
its waveform observation, com- 
parison, recording and _ analysis 
capabilities are clearly beyond 
those of ordinary scopes. 

Storage of one-time events up to 
10MHz (5MHz for 2 channels of 
input). 

Such elusive events as shocks and 
explosion waveforms which occur 
suddenly can be stored easily using 
the VC-6041’s expanded storage 
bandwidth. 

Large-capacity memory of 4000 
words per channel, 

Independent large-capacity memo- 
ries for input data (4000 word/ 
Ch x 2Ch), data saving (4000 


word/Ch x 2Ch) and _ display 
(4000 word/Ch x 2Ch) provide the 
capacity to store lengthy events. 
And the high resolution provided 
eliminates the need to perform 
linear interpolation, 

400 Word/div horizontal-axis reso- 
lution and x100_ horizontal-axis 
magnification. 


After a 400 word/div storage, 1 


division of the displayed waveform 
may be expanded from the cursor 
point so that it occupies 10 divi- 
sions without loss of intensity. 
And, by using sweep magnifica- 
tion (x10) as well, the overall 
display expansion can be increased 
to x100. 

Other Features 

@ Two save memories enable wave- 
form comparisons, @ Convenient 
roll mode for use in observation 
of low-speed events, @ Cursor func- 
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Large Capacity 





@) HITACHI 





tion @ Averaging function, @ Pre- 
triggering @ Ground reference @ 
Convenient X-Y operation mode 
enables measurement of the phase 
difference between two waveforms. 
@ Stored waveforms may be record- 
ed using a chart or X-Y recorder. 
@ Digital output of stored wave- 
form values is possible using Gpr- 
IB. @ DC Offset function @ DC 
Offset voltage and frequency-read- 
ing outputs @ Vertical mode 
triggering @ High accuracy: +3% 
® Autofocus circuit and scale illu- 
mination @ Highly stable, low-drift 
design @ 8 Divisions of dynamic 
range ®@ High sensitivity: 1mV/div 
@® Large, 6-inch rectangular CRT 
with internal graduations @ Special- 
ly provided TV_ sync-separation 
circuit ® Built-in signal-delay line 
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Sampling up to 40MHz Two 4000 words channels 
Hitachi Digital Storage Oscilloscope VC- 6041 


Hitachi Denshi,Ltd. 


23-2, Kanda-Suda-cho 1-chome, Chiyoda-ku, Tokyo 101, Japan Phone (03) 255-8411 Telex: J24178 


® Hitachi Denshi America,Ltd. 


Headquarters and : 175 Crossways Park West, Woodbury, New York 11797, USA * Hitachi Denshi,.Ltd. (Canada) 


New York Office Phone: (516) 921.7200, TWX: 510-221-1899, FAX 516-496-3718 Head Office : 65 Melford Drive, Scarborough, Ontario M1B 2G6, Canada 
Washington D.C. Office : Phone: (301) 459-8262 Phone (416) 299-5900, Telex: 652-5324, FAX: 416-299-0450 
Chicago Office : Phone: (312) 344 4020 eastern ihice pe: 1348) 3920087 

Cincinnati Office - Phone. (513) 489-6500 Western Office Phone: (403) 276-8508 

Los Angeles Office - Phone: (213) 538-4880 ® Hitachi Denshi (Europa) GmbH 

Dallas Office : Phone: (214) 233-7623 Head Office : Weiskircher StraRe 88, D-6054 Rodgau 1 (Jugesheim), West Germany 
Atlanta Office : Phone: (404) 451-9453 Phone: (06106) 13027, Telex: 417-849, FAX: (06106) 16906 
Denver Office : Phone: (303) 344-3156 ® Hitachi Denshi (U.K.) Ltd. 


Seattle Office : Phone: (206) 575-1680 Head Office 
Distribution Center : Phone: (206) 575-1690 
Spare Parts Center : Toll Free Phone (800) 426-3620 Leeds Office 
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equipment. In addition, the digitalization 
of consumer electronics equipment, 
such as audio systems and TV sets, 
has exerted a great impact, in that this 
equipment carries great weight within 
Japanese electronics production. 

Production of logic analyzers, 
microcomputer-related equipment, and 
other such digital-related products has 
being increasing dramatically, and it is 
likely that this growth will accelerate 
due to the expansion of the demand for 
digital consumer electronics gear. At 
the same time, it is likely that the 
manufacturers of industrial products 
will be looking for new kinds of T&M 
equipment. 


A second trend influencing the T&M 
industry is the rise of optoelectronics. 
Up to this time, production of optics- 
related T&M equipment in Japan was 
mainly directed to the optical 
communications network being set up 
by the Nippon Telegraph & Telephone 
Public Corp. The scale of this 
production was small, and the number 
of manufacturers engaged in it was 
limited, consisting primarily of Anritsu 
and Ando. 

In the coming years, however, it is 
anticipated that optical communications 
will expand from the field of long- 
distance communications into the 
medium and short-distance fields 


(optical local networks and so On), as © 
well as appearing in electronic 
instrumentation itself. As such, 
indications are that optics-related T&M 
equipment will experience a dramatic 
production increase. 


Optoelectronics Attracts 
Accompanying this trend, it is likely 
that all of the present T&M equipment 
manufacturers will embark upon 
production in this field. In particular, the 
expanded application of optical 
technology to instrumentation is 
expected to have considerable impact, 
not merely in the sense of an increase 
in demand, but also in the sense that it 
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Masayasu Kawai, president 
Kyowa Electronic 
Instruments Co. 

Kyowa Dengyo Corp. 


The human nervous” system 
amounts to only 1% or thereabouts 
of the body’s weight, but it controls 
all phases of its action. That is, man 
receives, through his five senses, 
various signals from the world 
around him that are sent to and pro- 
cessed by the brain which, in turn, 
puts out a command. This same 
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process is seen in an_ industrial 
measurement and data analysis 
system,. where a computer is the 
brain and the sensors are the five 
important senses. This measure- 
ment and information processing 
has continued to be the keystone in 
the development of science and 
technology, with more important 
roles forthcoming. 

Today’s industrial measurement is 
confronted with rapidly developing 
technological innovation in electron- 
ics. A succession of new elements 
continues to be created, including 
the super large-scale integrated cir- 
cuit, laser beams, and optical fibers. 
This is ample evidence that we are 
well into the age of new elements. 

These elements will no doubt find 
use throughout all future measuring 
equipment and systems, putting us 
at the threshold of the age of new- 
element dispersion. In this stage, 
new elements will play their most 
important role in sensors. This could 
very well give rise to expectations © 
of intelligent sensors with informa- 
tion-processing ability, thus ushering 
in the age of compound sensors. 

Forecasting these developments, 
today’s measuring instruments are 
undergoing a dynamic change from 
analog to digital capability. Because 


digitialization facilitates data input- 
ting to a central processing unit, 
which performs some functions sim- 
ilar to the human brain, its adoption 
will naturally accelerate. 

While the human brain accounts 
for about 3% of total body weight, 
measuring equipment, which corre- 
sponds to the brain and nerves, has 
grown from approximately 1% to 
1.5% in terms of sales in the ma- 
chinery industry, and it may very 
well amount to 4% in the future. In 
this transition from analog to digital, 
we at Kyowa are also putting impe- 
tus on digitalization while preserving 
analog accomplishments. 

Inasmuch as measuring technol- 
Ogy corresponds to the human ner- 
vous system, it is natural that this 
technology play a crucial role in all 
disciplines of industry. And electron- 
ics, today’s vehicle for measure- 
ment information, will be replaced 
by light in days to come. Such an 
advancement will only be possible 
by making the most of digital tech- 
nology. Data transmission and pro- 
cessing have only recently been in- 
troduced to the awesome potential 
of optoelectronics. Kyowa is now 
ideally positioned to put the union to 
its greatest advantage in the mea- 
suring field. 
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‘SMART COMPONENTS 


Office Automation is SANKYO’s Middle Name. 



























Sankyo has smart components to meet all of your requirements for 
high performance, high reliability and wide applications. 

For 8”, 514”, 3.5” and 3” floppy disk drives and 5” rigid disk drives — 
you couldn't install a more performance-perfect motor than a Sankyo step- 
ping motor and brushless Sankyo spindle motor. 

For printers and electronic typewriters, Sankyo stepping motors set 
the standard for performance. | 

For track densities of 48, 96, 67.5, 100 and 135tpi, Sankyo magnetic 
heads for floppy disc drives are a great choice. 

And for peripherals, put in long-life and quiet 
Sankyo fan motors. 

Sankyo’s smart choice to make for 
all your peripheral-related needs. 

For speedy response to your 
needs, check your item of interest 
below and post to Sankyo. 






i Sankyo Seiki Mfg. Co., Ltd. 
17-2, 1-chome Shinbashi, Minato-ku, Tokyo 105, Japan 


Rush me information on... 
11 Sankyo Stepping Motors 0 Sankyo Spindle Motors 
LJ Sankyo Magnetic Heads (J Sankyo Fan Motors 
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holds the possibility of completely 
altering T&M technology. 

The third major influence on T&M 
equipment is the growth of production 
automation in the instrumentation and 
components industries. This will ensure 
a continued expansion of the 
production of component testing 
equipment, board testers, and system 
testers. An especially healthy growth is 
anticipated for component test 
equipment, powered by the continued 
smooth expansion of the country’s 


semiconductor production. 

Japan’s achievements in T&M 
equipment is thus progressing around 
the three axes of adaption to 
digitalization, optics, and automation. A 
common theme for T&M gear of all 
kinds is an intensification of movement 
to upgrade basic performance, as 
illustrated by high-speed IC testers and 
broadband osciloscopes. A parallel 
trend is the movement to add on 
features designed, for example, to 
automate operation through the 


incorporation of microprocessors or to 
display additional information. 
Oscilloscopes constitute the largest 
sector of T&M equipment. Recently, 
however, their production has 
expanded at a pace slower than T&M 
equipment as a whole. This is due to 
such factors as the on-going shift to 
spectrum analyzers capable of 
operating at a higher speed for a 
portion of the tasks previously 
entrusted to oscilloscopes and to the 
decline in the use of scopes, relative to 
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Shunichi Oshiro, president 
Ando Electric Co. 


Ando Electric Co. has engaged in 
the technology-intensive business 
since its founding in 1933. This 
business centers around the manu- 
facture of a wide range of products, 
such as automatic test equipment 
and electronic measuring instru- 
ments for high-technology applica- 
tions including very large-scale inte- 
grated circuits, fiber optics, and 
digital communications. Rapid tech- 
nological innovations and the resul- 
tant fierce competition characterize 
this field, requiring a far-sighted vi- 
sion both in research and develop- 
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ment activities and in management. 

| myself belive that where a politi- 
cian should have a 50-year vision, a 
business manager should have a 
25-year one. We should conduct 
business based on a 25-year plan, 
while at the same time heeding im- 
mediate needs and responding to 
changes as they come with our own 
contingency plans for specific busi- 
ness situations. 

Ando’s business achievements 
have steadily grown. Our midterm 
management program for 1981 to 
1985, which has entered its second 
phase, has yielded better results 
than expected. For fiscal year 1985 
we anticipate total sales of 42 bil- 
lion yen ($138 million). 

Our basic policy on technology 
development has remained un- 
changed, and that is to develop 
new products that meet the needs 
of the market head on and to pro- 
mote the development of advanced 
electronic technologies such as mi- 
croelectronics and optoelectronics. 

As for our basic management pol- 
icy, in 1981 we adopted a policy 
calling for quick response to 
changes; in 1982 we opted for en- 
largement of business from the in- 
ternational point of view and en- 
hancing quality to realize this; in 
1983, our cry was to curb rising 
costs thoroughly. Thanks to these 
efforts, the past four years’ average 
sales growth rate has been around 


26%. This year we hope to achieve 
33% growth with our basic manage- 
ment policy of high growth with self- 
sufficient organization. 

Ando’s main products have con- 
sistently gained a good reputation in 
overseas markets. Thus, in addition 
to our liaison offices in California 
and Amsterdam, we will be opening 
a new liaison office in the eastern 
part of the U.S. this fall. We also 
plan to set up a liaison office in 
southeast Asia. This expansion of 
our sales network will enable us to 
maximize the efficiency of our sales 
activities. 

We have likewise increased our 
presence in overseas exhibitions 
every year. In October 1983, we in- 
troduced our measurement instru- 
ments for optical-fiber Communica- 
tions at Telecom 83 in Switzerland. 
In May 1984, we exhibited and in- 
troduced our VLSI test systems at 
Semicon West. The ratio of exports 
to our total sales in fiscal year 1983 
was about 13%. We aim to increase 
this to 20%. 

‘Ando with technology and vitali- 
ty,” the corporate slogan we intro- 
duced in 1983, our 50th anniversa- 
ry, marks our present approach to 
business. Our ultimate goal is to 
evolve a management system mind- 
ful of consumer needs, offering high 
technology and high-quality prod- 
ucts and services in the spirit of 
good will and cooperation. 
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logic analyzers and MDS equipment, 
due to the advance of digitalization. 

Nevertheless, industry circles 
forecast a comparatively bright future 
for oscilloscopes. This outlook rests 
primarly upon the anticipated increase 
in the demand for broadband scopes. 
In short, the conversion to high-speed 
broadband ICs has been moving ahead 
over the whole of electronics 
instrumentation. Moreover, this should 
gain greater momentum through the 
practical utilization of gallium arsenide 
ICs and the rise of optoelectronics. 
This expansion in electronic 
instrumentation in turn would power an 
increase in the demand for scopes in 
the gigahertz-band range. 

A second factor in the bright outlook 
for oscilloscopes Is the increased 
demand for digital scopes. Although 
such market needs existed in the past, 
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TOKYO SANYO ELECTRIC CO., LTD. 


SEMICONDUCTOR DIVISION 
15-13, 6-Chome, Sotokanda, Chiyoda-Ku 
Tokyo, 101 Japan 

Tel: 03-835-1471 Telex: J26463 

Cable Address: SEMICONSANYO 
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only recently has the possibility of a 
high-speed digital storage scope 
emerged, owing to the appearance of 
commercially manufactured high-speed 
analog-to-digital converters. 


Scope R&D on Upswing 

Thus far, Japan’s oscilloscope 
manufacturers have put efforts into 
developing additional features and 
reducing costs as far as possible. In 
this new environment, however, they 
have begun to bolster their research 
and development activities directed 
toward improvement of basic 
performance. Their goals revolve 
around broadening the band range and 
increasing the speed of the operation. 

The work on scopes with liquid- 
crystal displays, on the other hand, has 
not yielded products to match the 
substantial R&D activity, even ina 
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A Breakthrough in Signal Processing Circuit 
Two 30-Pin wonders from Tokyo Sanyo Electric 
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worldwide context. Many of Japan’s 
leading manufacturers are engaged in 
the development of LCD scopes, but 
as things now stand, all of them are 
finding it difficult to zero in on a product 
concept. However, certain new 
Japanese high-tech ventures are 
scheduled to unveil such products in 
the latter part of this year. 

The practical utilization of LCD 
scopes holds great significance. In the 
first place, the scope market would be 
expanded, due to the the substantial 
reductions in size and and weight 
provided by LCD technology. This 
would mean not only increased 
utilization of scopes in field 
maintenance, but also the possible 
evolution of new applications: 
consumer use in the form of health 
management instrumentation, for 
example. 






Miniaturization means compact, light- 
weight designs; reduced component 
counts; improved _ performance; 
higher reliability and lower produc- 
tion costs — a vital advantage in the 
competitive color TV market. 

Many color TVs already consolidate 
the signal-processing circuitry in two 
ICs, one for VIF and SIF, the other for 
video, chroma and deflection. But 
have you heard about Sanyo’s cost- 
cutting breakthrough? 

The LA7520 (VIF/SIF processor) and 
LA7620 (video/chroma/deflection pro- 
cessor) have just 30 pins each. The 
compact, self-contained design cuts 
component counts by 30% and elimi- 
nates all adjustments except picture 
height, a savings that boosts reliabil- 
ity and long-term performance as 
well. 

To guarantee stable operation, Sanyo 
has also developed an new IC, the 
LA7830, to drive the vertical deflec- 
tion output. 

These advances put us at the top of 
the major league in TV signal- proces- 
sing technology. Contact us and we'll 
show you how easily you can build 
higher quality and a sharper competi- 
tive edge into your color TV equip- 
ment. 
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THE BIRTH 
OF THE BLUES... 


AND THE REDS, AND THE GREENS... 
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In all EIGHT different colors | 
on the worlds first Multi-Color LCD Modules. 


Here's something to trumpet about— Z 


the first mass-production of Multi-Color 
LCD Modules (LCMs). We've done it by 
i eo i me | 
Ta rs Bi a 
| ay il | 
I yen peor « 
character-numeral display and color na 
graphics to give new vividness, new Basic Specifications of Multi-Color Liquid Crystal Display Modules 


adopting to production our newly devel- 
oped CFE system (Color Filter by Electro- 
eet ps 
: ‘ It Number of | Total Number | Di A Outside Di i . 
expression to portable data communi- oder") Mees” Sr Bow 
10x64 | 480x64 | 105.6x42.2 | 170x100x25max. 







history of the electronic display, made 
possible by the experience and ad- 
vanced research that makes Seiko I&E 
stand out in the development of LCD 
technology. | 

The new Multi-Color LCM combines a 


deposition). It's another milestone in the 

















cations. @FB2416 240x64 | 480x64 158x42 | 230x100x25 acciers 
F t : —- j max. | (Green,Red,Black, Yellow) 
eahuic>. . eFT2416 | 240x64 | 720x64 200% 100x25max, | Scooter (Glue Green Rea. Biact, 
* Big advantages in end-cost/ performance @ FB2416 and FT2416 will be available soon. * Specifications subject to change without notice. 


and availability. Basic Specifications of Dot Matrix Liquid Crystal Display Modules 


* j j ] Item| Outside Di i Viewing A N of h i P 
Full dot matrix and 4 or 8 color combination em] Outside Dimensions ower Supply 



















: : is Voltage 
give more display variety. 


186 x 32.8x9.4 32 Characters x 2 Lines 5.0, —5.0* Parallel 
* Ultra-thin, lightweight. Low power con- 210 x 80 x 12.1 152 x 40 32 Characters x 4 Lines 3.50 x 5.15 | 6S Serial 
147.4 x16 40 Characters x 2 Lines 2.65 x 3.75 Parallel 

















































186 x 32.8 9.4 
sumption. 210 x 80 x 12.1 Full Dots Full Dots 
* Each module highly adaptable to varied 220x8oxi27 | 60x53 | Full Dots Full Dots s0e* | | 
' 270 x 70x 12.7 225 x 44 Full Dots (5.0% * 
systems. 290 1012.9 225 xTA 





* Custom models made on reg uest. * Typical Voltage of Vic is -1.5V. * * Built-in temperature compensation circuit. 


SEIKO INSTRUMENTS & ELECTRONICS LTD. 


Components Sales Department: 31-1, 6-chome, Kameido, Koto-ku, Tokyo 136, Japan Phone: (03)682-3781 Telex: 2622162 DSEIKO J 
Seiko Instruments U.S.A. Inc.: 2990 W. Lomita Bivd., Torrance Calif. 90505 Phone: 213-530-8777 Telex: 9103477307 SEIKOINST TRNC 
Seiko Instruments GmbH: Arabella Center 13 OG Lyoner Strasse 44-48, 6000 Frankfurt/Main 71 W. Germany Phone: 069-6666971 Telex: 413045 SIG D 
Precision Engineering Ltd. Sales Division: Room 901-5, Tower A, Mandarin Plaza, 14 Science Museum Road, East Tsim Sha Tsui, Kowloon, Hong Kong 
Phone: 3-676485, 683160, 683169, 697593 Telex: 40211 PELSD HX 
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lf FA and FMS are your key acronyms, check out what TDK automatic 


FA stands for factory automation. 


It also stands for TDK 


tion and mounting systems can do to speed you on the way to 


fully automatic board production. 
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MOTOROLA'S GOVERNMENT ELECTRONICS GROUP a 


Motorola’s Government Electronics Group 
is a leader in the research, development and 
production of electronic hardware for Our 
country’s defense, security and space 
programs. Our success is founded on the 
strengths of people like Gerry Edson. People 
with the minds to imagine and the skills to do. 
If you are such an individual and have a 
background in one of the following areas, 
we'd like to talk to you. 


Automation Mechanization 
Engineers — Lead Senior Automation 
Engineers with high volume production 


experience. Candidates should typically have a 


BSME with 5 years related military production 
environment experience. Assignment will be 
to join a project team to conceptualize, 
specify, design, procure and prove-in the 
equipment and processes associated with a 
high volume facility dedicated to production 
on a state-of-the-art electro-mechanical fuze. 
Contact Jerry Rule. 


Fuze Systems Engineers — Senior 
engineers for project or task leadership 
assignments on radar proximity and timer 
fuzes for projectile, missile, and free-fall 
applications. Experience in related production 
line development or Support and automatic 
test equipment development a plus. Prefer 
BSEE with 3-7 years experience. 

Contact Jerry Rule. 


Aerospace Test — Assignments involve 
sustaining efforts in hi-rel module test. 
Requires RF background with knowledge of 
test equipment and techniques associated 
with IF channels and synthesizers. Must be 
flexible to work second shift. Prefer BSEE 
with 5 years related experience. 

Contact Dotti Morris. 


“There are probably 














LSI Engineers — Experienced in CMOS 
high speed LSI design for communications _ 
systems. Knowledge of CAD and CALMA 
equipment desired. Contact Dotti Morris. 


Software Engineers — Software 
development for an operator interactive real 
time radar data processing station. Familiarity 
with message driven real time software and 
processors such as the AYK-14, TI9900 and 
Interactive Display systems with background 
in CMS-2 and assembly languages. Prefer a 
BSEE, BSCS or BS Math with 5 years experi- 
ence. Contact Gary Yost. 


Join the people of Motorola’s Government 
Electronics Group. The benefits are many. 
Including sunny Arizona — a land as beautiful 
as it is booming with recreational and cultural 
outlets. Send resume or call the appropriate 
technical recruiter collect at (602) 949-3759 
for more information. Motorola Government 
Electronics Group, 8201 E. McDowell Rd., 
Dept. B168, Scottsdale, AZ 85252. 


(AA) MOTOROLA INC. 


Government Electronics Group 


An Equal Oppty/Affirmative Action Employer 
U.S. Citizenship Required 


other companies that are as good to work for, 
but | doubt that theres any better. 


Gerry EASON 
CHIEF ENGINEER, Fuze Systems Uttice 
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i oe high accuracy thin-film resistors, and high density CMOS all on the same 
menolithic integrated circuit. This process has no equal in systems that utilize both 
analog and digital functions. 


INlomeldeKsakeelllelsamesaecsrle-veh mer Cmavcaleccem-llo-leMem\/ilecol wenioameyiicoeecinte 
its specialized area of custom circuits. MPS has now designed over 500 custom 
circuits, and has over 2,000 cells in its low-cost standard cell library. Our HallMOS 
circuit is still the first and only monolithic IC that combines precision linear bipolar, 
high accuracy thin film resistors and high density CMOS. HallMOS and System-on- 
PO eviomvuctsLeiamanome) apeet-lehamcceletere)lorei(er-] Ml ovacrl quatcelelcelw-nevitcle)tcis Coven (eltlamesiireyen) 
requirements. 


Does your custom circuit/system require any or all of the following 
functions —on one chip? Radiation resistance; combined BiPolar and CMOS; low- 


Micro Power Systems is the Leader in Refractory Gate MOS Technology 








eee ee e OF this!! 


System-on-a-Chip™ 





System-on-a-Chip™ is a full computer that provides complete system measure- 
ment and contro! functions. Additional cells on the chip provide precision A/D, 
peripheral interface, display drive, etc. Operating power is 3V with a few pA current 
consumption. This proven process has been in use for over two years. 


noise, low-current op amps; low-noise, linear functions; very high speed (3 ns) LSI 
Logic Functions; CMOS logic; RAM/ROM memory; DAC’s; ADC’s; precision 


voltage references, resistors, and transistors. 


If you need an elegant solution for your complex circuit/system—send us your 
circuit or call Custom Marketing. 


MICRO 3100 Alfred Street 
POWER Santa Clara, CA 95050 
SYSTEMS. (408) 727-5350 
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The ALTERA programmable logic development 
system is a growing family of compatible software 
and supporting hardware tools that facilitate 
accurate and rapid product development with 
ALTERA programmable logic devices. 


The software is designed for easy operation onan 
IBM personal computer and many other compati- 
ble computers. The system package includes 
everything you need, as shown here. You provide 
the computer. 


The initial release of software includes LogicMap a 


Explore the potential of erasable-programmable 


; logic devices with the Altera 
Programmable Logic system. 





graphical programming tool for the EP300 and ALTERANS, an interactive menu driven Boolean language 


assembler. Both programs use standard JEDEC 
soft-ware and hardware. 


This initial system anticipates future software 
developments for higher level programming capa- 
bilities, as well as additional devices. 


The system comes complete: G) 54 floppy disk 
with development and device programming soft- 
ware, Comprehensive user manual for easy- 
to-use software, Plug-in computer card for 


data file formats for convenient interface to third party 





device programming, Programming unit with sockets for 20 pin & 40 pin ALTERA programmable logic 
devices, Programmable—erasable logic devices. (This development system contains two devices for 
immediate evaluation). Personal computer | notincluded). The system enables the designer to immediately 
begin exploring the potential of erasable-programmable logic devices . . . the logical alternative. 


ALTERA CORPORATION 3525 MONROE STREET SANTA CLARA, CA 95051 e (408) 984-2800 ¢ TELEX 888496 


FOR ORDERS ONLY TOLL FREE: Outside 


California: 1 800 821 8124 California 1 800 654 4236 


ALTERANS & LogicMap are trademarks of ALTERA. IBM is a trademark of International Business Machines Inc. < Copyright 1984 ALTERA 
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Gate arrays, full-custom designs find new favor for application-specific ICs, 


but in the future the standard-cell approach will dominate JC by Bruce A. Bourbon 


T°: demand for application-specific integrated cir- 
cuits—gate arrays, standard cells, and full custom— 
and the heavy attention being given this segment of the 
semiconductor industry is not just a passing fancy. Nor 
is it a reaction to a shortage of standard parts that will 


fade as capacity grows to meet demand. The explosive 
growth in the custom and semicustom markets is testi- 
mony to major changes in the IC industry. Recent ad- 
vances are driving a movement toward custom ICs that 
not only will force its continued growth but cause it to 
dominate and change IC technology as we have always 
known it. 


At the most general level is the obvious driving force 
of competition. In the design of electronic systems, the 
competitive need to develop new products and improve 
old ones is a continuing battle. This battle has spurred 
the development of IC technology to provide the means 
for adding product features and increasing reliability 
while reducing the size, power consumption, and cost of 


Floor plan. The advent of computer-aided design techniques and 
CAD work stations has placed complex chip design capabilities, like 
this computer-generated chip layout, in the hands of relatively un- 
trained system designers. 
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the product. The semiconductor industry has met and 
exceeded the demands of systems manufacturers in pro- 
viding the technology to remain competitive and advance 
product offerings, while creating ever-larger markets. But 
the number of IC design engineers who can create de- 
signs in silicon has not grown. In fact, it has been esti- 
mated that there are only about 3,000 IC designers in 
this country at this time. 


Influencing factors 


This limited supply of competent design engineers, 
along with the lack of software to aid in the design 
process, had been the main factor in encouraging the use 
of standard ICs and had impeded the use of custom ICs 
in electronic systems. Standard products such as memo- 
ries, logic chips, and microprocessors are used in designs 
because of their off-the-shelf availability and clearly de- 
fined behavior and performance: systems designers can 
just use a combination of these products on a board to 
achieve many of their product goals. Now, however, the 
situation has changed: the capability of IC manufacturers 
to pack more circuitry on a chip and other changes will 
lead systems designers to rely on application-specific 
chips for their competitive edge. 

Three factors in particular have conditioned the mar- 
ket to turn to application-specific ICs as a solution. 
Much credit goes to the hierarchical design technique 
that was first advanced by Carver Mead and Lynn Con- 
way at the California Institute of Technology [E/ectron- 
ics, Oct. 20, 1981, p. 102] and later at other universities. 
Inherent within the Mead-Conway technique was the 
philosophy that systems designers should be trained to 
design ICs. | 

Although computer-aided design tools to support the 
Mead-Conway technique have not yet become generally 
available, university training has resulted in a reduction 
of the perceived barriers to IC design. Hardware and 
software companies, fueled by an abundant supply of 
venture capital in the 1970s, have attacked the problems 
of providing low-cost CAD tools to design engi- 
neers themselves. Now the tools are friendly 
enough for systems designers, so any perceived bar- 
riers have dropped away. 

This change has occurred simultaneously with 
advances in process technology to a point where 
gate arrays and standard cell equivalents having up 
to 10,000 gates can be fabricated. The synergy of 
design training, CAD developments, and process 
improvements thus has created the explosive 
growth of application-specific ICs and will continue 
to fuel their rise to a major means of chip 
development. 

Gate arrays will initially benefit more from the 
improved CAD tools because they have a fixed 
physical structure, so it is easier to place and route 
logic elements automatically in creating the mask 
data for manufacturing. In redesigning a system to 
achieve higher levels of integration, a rule of thumb 
is that 80% of the system typically can be realized 





Another advantage is in the area of component qualifi- 
cation. If a large manufacturer has a significant compo- 
nent qualification requirement, it can typically qualify 
the gate arrays once and not have to requalify each 
pattern on the chip. This contrasts with standard cells, 
where each circuit is different and must be qualified 
individually. 

Gate arrays will continue to serve in lower-volume 
applications where their lower development costs more 
than offset higher unit prices. Arrays’ advantages include 
the lowest development time and cost, fast ramp-up of 
custom manufacturing and easy entry into the custom 
market, due to the relative ease of design. Gate arrays 
are often used for breadboards to prove systems con- 
cepts, since the engineering development time is short 
and costs are low. 

Because the macrocells are already characterized and 
proven, circuit and logic simulation are greatly simpli- 
fied. And since wafers can be stored in an unpersonalized 
condition, the time to production is generally three to 
four weeks shorter than for full-custom chips. This re- 
sults in lower inventory levels at the supplier, as well as 
gives the systems manufacturer greater capability in cop- 
ing with peak load conditions. 


Standard cells will dominate 


Nevertheless, an ongoing migration from gate arrays to 
standard cells indicates that the latter will become the 
dominant form of application-specific ICs. Standard cells 
not only can provide higher density and lower-cost 
parts—they also can provide precision analog functions 
on chip, which results in broader application to the solu- 
tions of system circuit problems. 

In the future, the major cost difference between stan- 
dard cells and gate arrays will be the cost of the addi- 
tional manufacturing tooling for standard-cell circuits, 
since all levels of standard cells must be personalized and 
extra time is needed for the fabrication of standard-cell 
circuit wafers. Even this cost may disappear if electron- 
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with gate arrays. Another point in gate arrays’ 1.Continuum. There are no clear-cut lines that mark the optimum process 
favor is that they will always have relatively few for implementing application-specific ICs. Each design has unique parame- 
numbers of layers to personalize, with the atten- ters thatdetermine which of the available options can produce the most cost- 
dant advantage of lower tooling costs. effective solution. 
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beam direct writing is eventually used for image creation, 
rather than optically prepared photomasks that are the 
accepted technique now. 

Customized standard cells generally use rows of fixed- 
height and variable-width cells, with variable-width wir- 
ing channels between rows. Power supplies are automati- 
cally connected when cells are abutted. Typically, 
standard-cell parts are considerably denser than gate ar- 
rays but generally are 40% greater in silicon area than 
an equivalent full-custom chip. Like gate arrays of logic 
macrocells, these cells are also well characterized and 
simulated. 

Full-custom ICs offer performance advantages over 
gate arrays and standard cells by drawing on all the 
features and flexibility inherent in a given process tech- 
nology. Custom chip design is best for high-volume ap- 
plications (more than 50,000 parts) because it results in 
the minimum die size. The resultant lower unit prices 
offset the inherently higher development costs. In some 
large complex designs, in fact, full-custom chips may be 
the only choice. 

With a typical complementary-MOS chip of 1,000 
gates, arrays provide the most cost-effective approach for 
up to 20,000 parts; beyond this point standard-cell de- 
signs yield the lowest cost (See “Choosing a custom 
solution based on cost,” below.) Around 50,000 units, 
the higher development costs of a full-custom design are 
amortized over a large enough volume so that such ICs 
become the most cost-effective alternative . 

This is not to imply, however, that there are clear-cut 
lines of differentiation between the approaches. The cus- 
tom market is, in fact, a continuum in which each design 
has different parameters that determine the optimum so- 


lution (Fig. 1). 

The current overall emphasis on gate arrays and stan- 
dard cells will further legitimize full-custom solutions, 
fulfilling the market expectations for shorter up-front 
costs and shorter production cycles. High-volume cus- 
tomers will move toward full-custom designs for cost 
reduction and performance improvements as internal de- 
sign centers, CAD software tools, and work stations be- 
come more prevalent in the design community. 


A look at the market 


The total market for application-specific ICs (including 
gate arrays, programmable logic arrays, standard-cell de- 
signs, and full-custom chips) should grow from $3.8 bil- 
lion in 1983 to $13.7 billion in 1989 for a 24% com- 
pounded annual growth rate (CAGR). More impres- 
sively, merchant suppliers’ share of this market should 
grow from 42% of the market in 1983 to 57% by 1989, 
growing by a CAGR of about 30%. This represents a 
market share of $1.6 billion in 1983, swelling to $7.8 
billion in 1989. 

Such extraordinary growth will be reflected in each 
segment of the application-specific IC market: MOS gate 
arrays will go from a modest $153 million in 1983 to just 
over $1 billion in 1989, for a 38% CAGR. Standard-cell 
designs will undergo even more significant growth, how- 
ever. Their share of this market will go from $43 million 
in 1983 to $1.2 billion in 1989, a CAGR of 72.1%. Full- 
custom designs will grow from $1.1 billion to $4.1 billion 
during the same time, for a 23.9% CAGR. 

The MOS application-specific IC merchants will main- 
tain 30% of the total market, growing from $1.3 billion 
in 1983 to $6.1 billion in 1989. Projections indicate that 


Choosing a custom solution based on cost 


Once the decision has been made to go the route of 
application-specific integrated circuits, the next step is 
selecting among the various options—gate arrays, stan- 
dard-cell circuits and interactive full-custom circuits. One of 
the major selection criteria is the effective unit cost of each 
design approach. 

Because a standard-cell design uses silicon area more 
efficiently than gate arrays and because custom design is 
even more silicon-efficient 
than standard-cell design, 
the inherent unit prices of 
custom chips are lower than 
those of standard-cell ICs, 
whose prices are in turn low- 
er than those of gate arrays. 
The development cost of a 
custom chip, however, is 
higher than that of a stan- 
dard-cell chip, whose devel- 
opment cost is higher than 
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ment cost of each type of chip must be divided by the total 
production volume. This amortized development cost must 
be added to the price (which is a function of the production 
volume) in order to produce a realistic unit cost for 
comparison. 

The accompanying graph uses these effective unit costs 
in order to create three zones that identify the most cost- 
effective design solution at a given volume and gate count. 
Because the importance of 
silicon area efficiency is 
magnified in larger circuits, 
the crossover point from 
one design technique to an- 
other occurs at lower vol- 
umes when gate counts go 
up. 

It is worth noting that 
many factors, beside gate 
count and volume, can have 
an influence on the effective 
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that of a gate array. unit costs. Thus the total 
To compare accurately | unit volume that is indicated 
the relative costs of gate- 0 0 40 60 80 100 at a given gate count may 


array, standard-cell, and 
custom parts, the develop- 
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TOTAL UNIT VOLUME (THOUSANDS) 


vary by up to 45% in either 
direction. 
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by the year 1990, 80% of the custom MOS manufactur- 
ing will be done in CMOS technology, primarily because 
of the system power-saving characteristics of this technol- 
ogy as well as because shrinking geometries are giving 
CMOS the high speeds that are required by the systems 
being made today. 

Projecting the technology evolution over the same time 
period shows the number of active elements per chip 
increasing from the MSI range to very large-scale inte- 
gration, with densities of more than 100,000 devices on a 
chip. In five years, the IC industry will usher in the era 
of ULSI (ultra large-scale integration) and will routinely 
place 1 million devices on a chip. This evolution means 
that manufacturers will be able to put entire systems on 
one chip before the end of the decade. 

As this capability becomes a reality, end users gain the 
benefits of reduced cost, less space consumed by circuit- 
ry, and dramatically improved reliability because of re- 
duced part count. But a concomitant challenge arises: 
packing more circuitry on a silicon chip produces a de- 
sign that fits into fewer end applications. To design com- 
plicated VLSI and ULSI custom circuits requires either 
tens of man years of effort by scarce IC design engineers 
or new design approaches. 

Led by sophisticated CAD hardware and software, 
these new design approaches are rapidly changing the 
design environment. But this is only an evolutionary step 
in what is really a revolution. This revolution, propelled 
by work stations, is moving the industry from computer- 
aided to computer-automated design. Systems designers 
will use advanced CAD tools to implement ideas into 
silicon in a fast, error-free way. 

The rapid emergence and growth of the gate-array and 
standard-cell markets testify to the benefits of managing 
IC design complexity through semicustom design ap- 
proaches, fully supported by CAD software. The effort to 
develop VLSI circuit-design tools, such as silicon compil- 
ers, is another indication that CAD has made IC design 
simpler for systems engineers. 


The power of CAD 


IC design has also been greatly simplified by tech- 
niques that automatically perform design-rule, continuity, 
and load checking, as well as flag problems. Since these 
tools will free designers from such mundane concerns, a 
greater level of creativity can be expected from systems 
designers. At the same time, most of today’s circuit 
designers will be designing ever more complex and useful 
standard cells and macrocells to be used by the systems 
designers with their CAD tools. Even now, CAD has 
reduced nonrecurring engineering development costs by 
an order of magnitude, and continued automation will 
decrease development times for semicustom solutions to 
as little as two to three weeks. 

Looking at the average 1980 development cycle, from 
design through prototype, of a 2,000-to-3,000-gate part, 
development time for an array design was 8 to 9 weeks, a 
standard-cell design required 12 to 16 weeks, and a full- 
custom design’s development time ranged from 18 to 26 
weeks. Today, this time difference is being reduced mark- 
edly. By 1990, moreover, as macrocell libraries become 
the data base for all three types of development, the 
length of the development cycle will depend more on 
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design complexity than on design approach, and any 
difference in cycle time will be accounted for by wafer- 


fabrication time. 


From a cost standpoint, in the future, practically the 
only difference between standard cells and gate arrays 
will be the cost of the additional masks required to 
personalize standard cells. Even this may disappear if 
electron-beam direct-writing becomes a practical alterna- 
tive to today’s optically prepared photomasks or stepper 
reticles. 


Issues for the future 


The growth rates and shortened production times that 
characterize the application-specific IC market have only 
been made possible by the availability of computer-aided 
and computer-automated design tools that reduce the 
cost, time, and risks of development by eliminating many 
of the labor-intensive tasks associated with every design 
step, from logic design, through breadboarding, to circuit 
layout. With the rapid improvement in, and proliferation 
of, CAD software, it is possible to project what further 
improvements in CAD technology may bring and what 
challenges remain. 

From the standpoint of the IC vendor, CAD will 
continue to be widely used and will be continuously 
improved for use in complex chip design. But more than 
that, CAD will encompass the processing of data that 
will help automate the entire chip manufacturing process, 
including process description, test-pattern description 
and generation, and generating the tape that controls the 
packing and assembly of the parts. 

In the future, the customer will also have a greater 
range of options with which to interact with the custom 
manufacturer. Depending upon the expertise of the sys- 
tems house and the designer, the interface with the man- 
ufacturer can begin at any point, from the system de- 
Scription to the mask level. The designer can proceed to 
select from a catalog those functional building blocks 
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2. Who does what. By the end of the decade, responsibiility for the 
design of application-specific ICs will shift primarily to the customer, 
as opposed to today’s situation. Such a shift presupposes greater 
proliferation of CAD tools and wider access to design centers. 
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necessary to define a system and then provide the IC 
manufacturer with the input for automatic placement 
and routing in the form of a program generator tape, so 
the product can be manufactured in a very short cycle 
time. 

Such a close relationship with customers will require 
IC manufacturers to develop effective means of postsales 
support. The idea of postsales support is important be- 
cause of the rapidly growing need to support customers 
who are doing IC design. Manufacturers will also have to 
provide access to design centers for customers through 
distributor connections or captive design centers where 
customers can be trained and get applications support. 
This will require skilled software applications engineers 
who know how to use CAD tools and experienced logic 
design application engineers who will focus on how to do 
IC design (Fig. 2). This means that manufacturers will 
have to train a customer’s design engineers to handle 
gate arrays and standard cells as well as in the use of 
work stations and cell libraries. 

Distributors have an existing established customer base 
and, if they are competent in offering design center ser- 
vices, their customer base will turn to them for gate- 
array and standard-cell design support. Also, with an 
existing sales force calling on customers, they would have 
a natural marketing tool in their design shops. Their 
challenge, however, will be attracting and holding logic 
design engineers in what is primarily a sales organization. 
It is still an open question if they can succeed in switch- 
ing from a sales-from-inventory operation to a high-tech- 
nology service area. 

For standard-product manufacturers who enter the ap- 
plication-specific market, there will also be challenges. 
They must make the transition from marketing a rela- 
tively few products in high volume to running a wider 
variety of products in smaller quantities. From a design 
standpoint, the vendor must shift from complete control 
of the design to providing customers with the tools to do 





their own designs. 

The custom manufacturer holds the advantage where a 
large product mix requires extensive setup modifications 
of numerous pieces of equipment. One key area is photo- 
lithography, where masks or reticles may need to change 
as frequently as every run of 50 wafers. Typically, for a 
given number of wafers, a custom manufacturer will use 
100 to 1,000 times more masks or reticles than a stan- 
dard-product manufacturer. 

Perhaps the most challenging problem created by the 
proliferation of software design tools and advancements 
in technology, however, is in the area of testing. Software 
and circuit designers who have learned to deal with 
CAD will have to master the techniques of computer- 
aided testing as well. The traditional techniques for gen- 
erating test patterns—whether by manual development, 
fault simulation, or automatic test-program generation— 
become increasingly difficult and more expensive as cir- 
cuit complexity increases. This is creating a strong trend 
toward designing testability into the chip along with self- 
testing circuitry. 

Various forms of the scan path test technique devel- 
oped by IBM Corp. are the basis of most approaches for 
implementing testable designs because they lend them- 
selves particularly well to the testing of today’s highly 
sequential circuits. Unfortunately, both self-scanning and 
on-chip test circuitry impose penalties in additional sili- 
con area, which the industry will have to accept. 

Another key development area is advanced processing. 
In the past, custom and semicustom ICs tended to utilize 
conservative, well-proven processes lagging the state-of- 
the-art. This was a deliberate policy, since an unproven 
process used on an unproven design could jeopardize 
achievement of a custom application. Now, with the ad- 
vent of CAD, semicustom solutions can be developed 
much faster and with very little risk. Advanced process- 
ing techniques can be utilized in the design, which can be 
proved out by simulation techniques. 


CMOS is king 


CMOS silicon-gate technology will dominate the appli- 
cation-IC area, with 1-wm geometries common by 1986. 
Electron beams will be universally used to make perfect 
masks and reticles in minimum development time. High- 
pin count packages will accommodate the increasing sys- 
tem complexity of the future. 

The strong continued growth of application-specific 
ICs is clear, as is the direction of IC technology. These 
changes constitute a major cultural transition for the 
semiconductor industry and its customers. But to the 
semiconductor industry, change is a way of life. It has 
always met challenges imposed by changes in the market 
and the technology, and it is certain to exhibit the same 
kind of successful response to the changes imposed by 
the era of application-specific ICs. LJ 


Bruce R. Bourbon is vice president of the semicustom 
group of Gould AMI Semiconductors. 


Shrinking cycle. Today, development cycle times, from design 
through prototype, for full-custom circuits like this telecommunication 
chip range from 18 to 26 weeks. By 1990, these times will approach 
those of gate arrays and standard cells for equivalent designs. 
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Zeus may be unpredictable, but you 
can protect your circuits with 
TRANSIL and TRISIL from Thomson 


Semiconductors. 
TRANSIL, an avalanche diode, is 


designed as an over voltage clamp, 
capable of dissipating high power 
transients. 

TRISIL, a four layer diode with a 
voltage breakover characteristic 
suppresses line transients. 

lelephones, terminals, answering 
machines, modems and teleprinters can 
be safeguarded by using these 
components. 

Available trom Thomson Semi- 
conductors the TRANSIL and TRISIL 
will protect your investment, allowing 
you to ignore the wrath of Zeus. 
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TRANSIL 


UNI OR BIDIRECTIONAL DIODE 


oo 


MAIN ELECTRICAL CHARACTERISTICS 


— The peak reverse voltage VRM Is the voltage which the TRANSIL can 
withstand in continuous operation. 

— The breakdown voltage VBR Is the voltage value above which the current 
in the TRANSIL increases very fast for a slight increase in voltage. 

— The clamping voltage Vey is the maximum value for the “standard” pulse 
with a peak value of Ipp, specitied for any type of TRANSIL. 

— TRANSIL’s power dissipation (non repetitive operation) : a protecting device 
whose operation is adiabatic can dissipate the very same energy. 


APPLICATIONS: 


TRANSIL can be used as protective devices whenever the load cannot handle 
overvoltages (imited by Vj) or micro cut-off 


A COMPREHENSIVE RANGE 


BZW 04 Series 
BZW 06 Series 
P6KE Series 

1.5 KE/PFZ Series 


F126 

F126 

CB 417 

CB 429/00 27h 


Bo 10'3/0 
5,5 to 3/6 
5,0 10 376 
5.0 10 3/6 


And for the protection of microprocessors, integrated circuits CMOS and MOS: 


7 GMP5/GMP5 Series 
1N 5908 
ICTE Series 


F 126/CB 417 
CB 429 
CB 429 


ay 


‘ar East Asia 


ROR a 


W. Germany Italy Japan South East Asia 
{ONG KONG MUNCHEN MILANO TOKYO SINGAPORE 
el. (3) 7219682 Tel. (089) 78790 ‘Tel. (2) 688 41 41 Tel. (3) 2646346 ‘Tel. (65) 295 31 24 
ROMA 


Tel. (3) 319242 34 


TRISIL 


BIDIRECTIONAL DIODE 


MAIN ELECTRICAL CHARACTERISTICS 


— The peak reverse voltage VAM Is the voltage which the TRISIL can with- 
stand in continuous operation with typical current Ipyy of nA. 

— The breakover voltage Vgg is the maximum voltage which the equipment 
to be protected will withstand. It is the breakover point from ON to OFF 

— Overload possibilities: these are only defined in the on-state. They permit 
the absorption of short transitory current (/pp 8.20 us) or high RMS currents 
(75 30 or 50 Arms/20 ms). 

— The holding current IH Is that below which the TRISIL returns to the off 
position (Vpjg - Ipay). . 


APPLICATIONS 


TRISIL 1s designed to protect electronic sub-assemblies or low power compo- 
nents. The actual range covers a wide voltage range ,Vpp, from 100 Vto 300V © 
and holding currents of 120mA and 180mA. The precision of its triggering 
threshold and its small overall dimension allows it to be used for all vulnerable 
na of a system particularly each time there ts a connection with the outside 
world. 


/n telephony, TRISIL ensures the protection of telephones or any other equip- 
ment (modem - teleprinter) connected to a telephone line, against overvoltages 
from atmospheric origin or produced by accidental coupling with the mains. 


THE RANGE 


TPA 100A-12 or 18 
TPA 270B-12 or 19 | 98 to 243 


TPB 100A-12 or 18 
TPB 2708-12 or 1g | 98 to 248 
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ONLY ONE 
OMPANY CAN IMPROV 
THE TELEVIDEO 925. 


It's TeleVideo. Introducing the new 925E. | 








Every 925 imitation on the market today lacks | 
something only we could give the 925E: total 925 
compatibility. Since TeleVideo created the 925 stan- 
dard, no imitation has truly emulated it. At any price. | 









One glance at the 925E instantly reveals our | 
latest ergonomic thinking. A new DIN keyboard 
VOC MU MELE moo memrlrliiwamaMminl malts 
and swivel non-glare CRT cuts eye strain. But its | 
most attractive feature is a price/performance ad- | 
vantage. Unmatched by any competitor. 












After we enhanced its appearance, we improved | 
its performance with a buffered printer port, five | 
additional function keys and optional graphics up- | 
grade. It's all neatly packed in a smaller, lighter case 
to take up less workspace but put out more work. 

So if you want total 925 compatibility, the best 
service, best availability and best price, don't settle 
for less than the original. TeleVideo’s new 925E. 


Call toll free for a TeleVideo Sales Office near 
you: 800-538-8725. In California, call 408-745-7760. 


Tel OTerminals | 


& TeleVideo Systems, Inc. 



































Robotics 


MATCHING 


THE ROBOT 
TO THE JOB 








considerations figure in the choosing of any of today’s modern robots; 


among them are payload analysis and programming requirements UO by Graeme Kinsey 


obots are entering every phase of the manufacturing 
process from assembly to testing. In many applica- 
tions, they are taking over mundane and dangerous tasks, 
providing cost-effective increases in manufacturing pro- 
duction volumes and freeing people for more creative 
enterprises. 

For an ever-increasing number of applications, today’s 
generation of robots, offering improved accuracy and 
intelligence, is giving even inexperienced manufacturing 
managers a competitive edge. Even those unfamiliar with 
robotics and factory automa- 
tion are able to submit pro- 
duction needs to analysis, 
select the appropriate units, 
and move down the robotics 
learning curve quite quickly. 

The best approach to se- 
lecting a robot is to use a 
step-by-step process, analyz- 
ing the task, environment, 
and machine capabilities. A 
list of robot selection criteria 
includes: 

Payload analysis. 
Positioning requirements. 
Programming efficiency. 
Work-envelope definition. 
Machine speed. 
Maintenance 
considerations. 

m Vision capabilities. 

Before selection, a manu- 
facturing manager must 
fully investigate all tasks 
that the robot will perform. 
He or she must also under- 
stand what portion of the 
production line needs to be ‘ 
automated. In addition, the | ' 
potential user has to deter- 
mine whether it is best to 
keep the automated portion 
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1. Working together. Synchronization of a production line con- 
veyer belt and a robot is necessary to ensure that the robot is not 
fed material until it is ready to perform its task. 


of the line independent of other existing production 
systems, or if it is better to integrate the robot into 
other established automation systems in the factory. 

For instance, if the entire production line is to be 
automated—making it necessary for each automation 
stage to work along with the next stage—the line must 
have a balanced work load. If, for example, one stage of 
a production line is to employ a system capable of 
supporting hundreds of products per hour and the next 
stage can support only half that amount, the line is not 
in balance. 

If such a seemingly sim- 
ple requirement is  over- 
looked, or not properly ana- 
lyzed, inefficiency on the 
production line will result. 
No production line is able 
to effectively support the 
use of a high-speed node (a 
work-station position) with- 
out either accelerating the 
rest of the line or spending 
a good deal of time waiting 
for parts or materials to be 
processed. This is also true 
when automating sections 
of a line while not automat- 
ing others—creating islands 
of automation. 

Once the tasks are inves- 
tigated and the line is exam- 
ined for the best possible 
balance, the manufacturing 
manager can apply the se- 
lection process. During the 
investigation, the selector 
must use cost/performance 
tradeoffs as the overall se- 
lection guide. 

In addition to the re- 
quirements detailed previ- 
ously, other application-spe- 
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A robotics lexicon 


: Anthropomorphic robot: A robot employing arms that make 
movements resembling those of a human arm (i.e., bending, 
reaching around corners). | 


Cartesian robot: A robot with motions resulting from move- | 


ment along horizontal and vertical tracks, rather than 
ao the use of joints—often called an othogonal robot. 


Degrees of freedom: The number of coordinate axes around 
which or along which motion can occur. To have meaning, 
this number must include a definition of axes. 


End effector: The hand (or gripper) of the robotic arm—the 

interface between the arm and the device it’s acting on. It 

may or may not be a holding device; for example, it may be 
~ anelectric screwdriver. 


Footprint: The area and shape of the floor space required by 
the robot and its controller. 


Payload: The mass that can be moved by the robot, given its 
specified performance in terms.of accuracy, speed, repeat- 


ability, and the like. Larger payloads may sometimes be 
accommodated at reduced performance by the robot sev 


er speed, for example). 


$ 


cific parameters should be investigated. For instance, in 
some cases, repeatability—the robot’s ability to return 
to a specified point during repetitive processes (see “‘A 
robotics lexicon,” above)—may be important. Other ap- 
plication-specific examples include transportability of 
software (from one robot to another), payload, ease of 
programming, number and type of axes of motion, and 
the footprint (amount of floor space it occupies). 


The selection process 


At the top of the step-by-step selection process is pay- 
load analysis. The payload includes both the device being 
handled and the mechanism that will hold the device 
(called either the end effector or the gripper). To calcu- 
late the payload requirements, the first step is to examine 
the materials that the robot will be handling by determin- 
ing size and weight boundaries (the maximum size and 
weight of a representative sample of the material or 
parts). The next task is to estimate the weight of the end 
effectors used to hold the materials. The sum of the two 
is the robot’s payload requirement. 

Because robot end effectors move from place to place, 
it is important to calculate the amount of positioning 
accuracy and repeatability needed. Accuracy can range 
from several hundredths of an inch for a simple robot to 
several thousandths of an inch for a robot doing preci- 
sion assembly or handling small parts. For example, in 
the case of a robot used in the testing of printed-circuit 
boards, the end effector must get close enough to the 
board to pick it up and close enough to the fixture on 
the tester to place the board on it with sufficient align- 
ment. Such an application could call for an accuracy of a 
few thousandths of an inch. A less accurate robot can 
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Pick-and-place robot: A limited-motion robot, with little con- 
trol over its path, designed to move from one point to 
another. Generally used for transfering a part from one 
place to another, such as from one conveyor to another or 
from a parts bin to a location on an assembly line. 


Repeatability: The positioning error—or more precisely, the 
relative accuracy of positioning—made when a point, previ- 
ously located, is recalled. 


Resolution: The distance between two adjacent points that 
can be distinguished from each other. 


Robot: The Robot Institute of America defines robot as ‘‘a 


reprogrammable multifunctional manipulator designed to 
move material, parts, tools, or specialized devices through 
variable programmable motions for the performance of a 
variety of tasks.” 


Work envelope: The set of all points that may be accessed 
by the robot. This area varies with the end effector, which 
may increase or limit the set. All points may not have total 
freedom of all degrees of motion. For example, the highest 
point in the envelope may not be one that the robot can 
reach with its end effector pointing down. 


perform adequately, but requires guides to direct the 
board onto the end effector. However, adding these extra 
features to a less accurate robot is usually more costly 
than purchasing a more expensive but more precise robot 
to begin with. 

One of the most crucial aspects of today’s robots is 
programmability. Insight into the programming efficien- 
cy of a particular robot can come from conversations 
with manufacturers who are currently programming and 
using the robot under consideration. A prospective user 
armed with this information can ask a vendor to show 
him how to create a motion-efficient program for the 
new application. 

Some robots require programmers to learn an entirely 
new language. Others, using enhanced versions of lan- 
guages, such as Basic, usually offer a shorter learning 
curve. Although they are often unfamiliar, there are 
unique languages well-optimized for robotic movements. 
These can actually be easier to use than more general 
languages, once they are mastered. 

Another aspect of programmability is software trans- 
portability. It is becoming more common for large pro- 
duction lines to employ several robots of the same type. 
If programs are not transportable, users face debugging 
tasks, as well as the possibility of providing separate 
maintenance for each set of programs. One potential 
problem, however, is that making nontransportable pro- 
grams work on each robot may require excessive modifi- 
cation. This could lead to higher than anticipated costs 
because, most often, program editing requires the exper- 
tise of a skilled programmer. 

No degree of program transportability or any other 
capability can overcome the problems associated with a 
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2. Staying put. The physical placement of 
the robot must be considered in relation to its 
controller and tester or assembly table. Even 
a slight flexing of the robot’s mounting sur- 
face may be intolerable for the assigned task. 


robot that has been selected to oper- 
ate in an incorrect or insufficient 
work envelope. The robot selected 
for a particular application must 
work within the envelope containing 
all equipment necessary to perform 
the task (see “Using existing nodes 
of automation,” p. 128). Determining 
the work envelope, in fact, is the key 
to making the assessments of all oth- 
er robot requirements. For that rea- 
son, extreme care must prevail when 
defining the work envelope. 

Every point in space may be 
thought of in terms of six coordi- 
nates: a Cartesian coordinate defines 
the position of the robotic arm in 
terms of left-right, front-back, and up-down; three angu- 
lar coordinates indicate its pitch, roll, and yaw. These 
coordinates must be tightly controlled for all of the com- 
ponents to mesh properly. This may come about through 
rigorous alignment of the node, through flexible manipu- 
lation of the robot, or through a combination of both. 


No time wasted 


Another calculation determines the speed requirement 
for the robot. Neither the robot nor the node should 
waste time waiting for the other, so typical test or assem- 
bly times should be estimated and compared with the 
cycle times of the robot under consideration (Fig. 1). 
Ensuring a balance between these times helps determine 
the best configuration for a specific use. No calculations 
are needed to determine a robot’s suitability in terms of 
maintenance support. Common sense should certainly 
prevail here. 

Before delving into system integration, robot vision 
should be reviewed. Although robot vision systems are 
being put to some innovative uses and in some cases have 
proven valuable in reducing mechanical guide costs, the 
technology of today’s production vision systems is still 
not fully developed enough for high-speed lines. Manag- 
ers who are considering adding a vision system to a 
production or test line are encouraged to seek out the 
experiences of other users and to talk to as many manu- 
facturers as possible. If vision options for a robot under 
consideration are available, the manufacturing manager 
should ask the following: Is vision an effective option or 
are mechanical guides more appropriate? Is special illu- 
mination required? The latter is a subject often over- 
looked. Although in many cases, controlled lighting need 
not be of a special type, it usually must be consistent 
across the work area. Moreover, the complexity of pro- 
gramming vision systems and the integration of the robo- 
tic and vision programming should be examined. 

Integration of the robot and the manufacturing pro- 
cesses begins soon after the robot is delivered. Integration 
consists of the placement of the components, the installa- 





| 
i 
; 
= 
g 
i 
; 
z 
: 
: 


tion of safety mechanisms, and the determination of sys- 
tem support (programming, calibration, maintenance, 
and the like). 

It is important to look for vendors that offer a system 
for smooth integration and support. Although a consul- 
tant can help with the initial integration tasks, in-house 
programming personnel usually are required to make 
future system changes, so it is best to bring them in 
during the initial integration process. 


Physical placement 


The physical placement of the robot, its controller, and 
its tester or assembly table must all be considered in 
relation to each other (Fig. 2). The robot has been 
programmed to an accuracy that is sensitive to surround- 
ing conditions. Even a slight flexing of the surface—as 
tiny as a fraction of an inch—may be intolerable to the 
robot. The most common form of attachment is to the 
floor, but the robot may also be mounted on a platform 
or stand, or on a wall or ceiling. It is important that the 
surfaces have adequate rigidity to ensure proper support 
of the robot as it performs its work. 

Other installation requirements include the services re- 
quired by the units and the power requirement and air- 
pressure or vacuum lines (if needed) for the end effector. 
The layout must allow easy access to all areas that re- 
quire periodic maintenance. Cooling air inlets or exhausts 
must not be blocked. 

For safety’s sake, the system should include, at a mini- 
mum, a prominently mounted panic switch to stop the 
operation of the robot. The end effector should not open 
and drop what it is holding when the operation makes an 
emergency stop. Some robots that depend on power to 
remain operative will sag or drop if electrical power or 
hydraulic pressure is lost. 

As noted, one critical aspect of robot integration is 
factory-process integration: the robot must work with the 
rest of the production line. To determine how the materi- 
als to be assembled or tested will be transferred to and 
from the robot (and from the node to the rest of the 
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Using existing nodes of automation 


The accelerating rate of product evolution in the electronics 
industry, competititve pressures, and increased emphasis 
on product quality demand unparalled standards in cost- 
effective, high-quality manufacturing practices and tools in 
the 1980s. Products that depend only on innovative fea- 
tures for success will not be enough. To meet increased 
profitability pressures, new products must be of the highest 
possible quality and be produced at the lowest possible 
cost. For these reasons, electronics manufacturers, like 
their counterparts in many industries, are implementing 
automated manufacturing. 

While the requirement for automated manufacturing is 
being widely trumpeted, a viable means to implement it at a 
reasonable cost with reasonably low risk in a real produc- 
tion environment is not as well understood. The most 
Straightforward approach seems to be to provide a total 
solution in the form of a turnkey automated factory system 
that controls the entire production process from parts 
receiving to shipping dock. Though these systems are 
extremely powerful, they may cost upwards of $1 million. 

Aless costly approach is to focus on nodes of automation 
that already exist on manufacturing floors. These can be 
adapted as the foundations for a distributed intelligence 
network, and usually take the form of in-circuit testers. 


line), the planner should answer some basic questions, 
among them whether the transfers are to be done man- 
ually or by a conveyor belt. If the materials to be used by 
the robot are fed through a conveyor belt, the conveyor 
should not supply more material until the robot is ready. 
Synchronization requires a ready/not-ready signal from 
the tester and robot to start or stop its conveyor. Howev- 
er, it is important that the entire line does not start and 
stop with the robot. 

Support mechanisms address the coordination of all 
components of the node, including proper matching of all 
software components, exact mechanical meshing of the 
hardware and the establishment of communications—in 
other words, the glue that holds it all together. For 
example, it is important that board-handling programs, 
board-test programs, and fixtures all match so that the 
robot will not use handling program ZYX to test board 
UVW. 


Close communications 


Because it is mechanically aligned with the tester or 
assembly area, the robot must know not only where the 
input and output queues are, but also where the machine 
or tester is. The close communications necessary between 
the tester or node and robot can result from a direct link 
between the two, or from a link with a local network. 
When choosing a direct link, the user can design a local 
net link from the robot to support communications with 
the rest of the factory. 

Some robots store a number of programs on-line and 
have additional programs stored off-line that are down- 
loaded into the tester or node as needed. Off-line storage 
may consist of manually loaded cartridges or floppy disk. 
Total integration consists of melding the robot into the 
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One such factory network system called the 700 Net 
Workstation—available from Zehntel—uses information 
generated from in-circuit testers that are already in place. 
This unit provides manufacturing managers with the data 
they need to make better decisions concerning staffing, 
machines, procedures, inventory, and capital investments. 
Applications programs capture the data that already exists 
in the production area, store it, analyze it, and forward it to 
another point in the factory. 

Based on a 68010 microprocessor with up to 4 mega- 
bytes of main memory, the 700 uses Ethernet and RS-232- 
C communications standards. The software modules avail- 
able for this product consist of a paperless repair system, a 
program generator, a monitor of the test and repair station, 
and a program management system. 

For automated quality control, a work-in-process man- 
agement system collects and analyzes data from each 
stage in the manufacturing process. It provides reports to 
help pinpoint and correct persistent process problems and 
evaluate component quality standards. A threshold function 
is often available on these types of programs and will allow 
the user to set minimum or maximum levels for yield and 
fault count. If the threshold is exceeded, the program can be 
set up to report the problem to a specific terminal. 


process so that both data and materials are conveyed 
accurately and consistently. 

If the robot will be unattended, some type of automat- 
ic mechanism is required to send out a warning when a 
problem occurs. Preventive and corrective maintenance 
procedures and support must address the synchroniza- 
tion of the robot and the rest of the line. The production 
line should not continue to run when the robot drops 
something or jams when performing a function. A warn- 
ing to a human who can help to correct the problem can 
be a flashing red light on top of the tester or a message 
transmitted along the factory’s data network to a supervi- 
sor’s console. 


Some basic questions 


Whether the application is exotic or as simple as lifting 
parts from one place and moving them to another, a 
robot’s effectiveness can be determined early in the pro- 
cess by developing a strategy directing its selection. But 
the most important analysis is, of course, the one the 
accountants must make. Even this task can be made 
simpler by answering some basic questions: Is the robot 
expected to contribute to the bottom line through direct 
reduction of labor costs? Or will it provide increased 
efficiency in the use of capital equipment? Will it im- 
prove quality control and increase throughput? Or is the 
robot to be used as a learning tool, as part of a long-term 
commitment to more comprehensive automation? Is 
automation part of the company’s image enhancement? If 
the answer to even one of these is yes, there is probably a 
robot is in your future. 





Graeme Kinsey is the project manager for factory automa- 
tion at Zehntel Inc., Walnut Creek, Calif. 
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TEAC Floppy Disk Drives 


—A Wide Selection 





TEAC’s mini and compact floppy disk drives 
offer you a wide choice of size, data capacity, and 
disk formats. But with all these options, there’s 
one thing you won't have to compromise on. Ex- 
cellence—a built-in feature that can’t be reduced. 

The FD-55 5-1/4” mini floppy series offers six 
models to choose from: A, B, E, F, G, and GF, rang- 
ing in data capacity from 125 kbytes to 1.6 Mbytes. 
New TEAC LSI’s reduce both power consumption 
and the need for IC’s. And the FD-55’s pack this 
speed and power into a casing that is half the 
height of most conventional disk drives. 

If a compact 3” drive is what you’re looking 
for, TEAC will fit it in the palm of your hand. The 
FD-30A compact floppy disk drive weighs only 
1-1/2 Ibs. (750 g). It can do the work alone or 
together with the FD-55’s. They are compatible in 
every way—capacity, format, disk rotation speed, 





FD-35A 


e Single sided 
e Track density: 67.5 tpi 
e Data capacity: 250 kbytes 


FD-35E 


e Single sided 
e Track density: 135 tpi 
e Data capacity: 500 kbytes 


e Double sided 
e Track density: 67.5 tpi 
e Data capacity: 500 kbytes 


FD-35F 


e Double sided 
e Track density: 135 tpi 
e Data capacity: 1Mbyte 





PS 


transfer rate and connections. 

Our FD-35 3-1/2” micro floppy disk drive 
series iS an extension of this excellence. Four 
models offer 125 kbytes to 1 full, roomy megabyte 
of data storage and super fast access time. Draw- 
ing on TEAC’s long experience in disk drive 
development, each model features a brushless 
spindle motor, advanced TEAC LSl’s, and high 
precision head positioning. What’s more, each is 
available in a PS (Power Save) version with a 
typical power consumption of 1.72 W during opera- 
tion and 27 mW max. during standby. All models 
are compatible with most standard 5-1/4” units 
through TEAC’s FC-55 disk controller. 

TEAC’s wide range of disk drives offers you 
options in excellence without making excellence 
an option. 













TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 
M@ U.S.A. TEAC Corporation of America, Tel: (213) 726-0303 Ml New Zealand McLean Information Technology Ltd., Tel: 501-801 M™ Australia Electrical Equipment Ltd., Tel: 
597 1155 MHong Kong Nissei Sangyo Co., Ltd., Tel: 3-343441-6 M Singapore Nissei Sangyo (S) Pte. Ltd., Tel: 7372011 MSouth Africa SPESCOM (PTY) LTD., Tel 
836-9181 MUnited Kingdom Tekdata Limited, Tel: 0782 813631 MWest Germany nbn Electronik GmbH., Tel: 08152/390 MHolland Simac Electronics B.V., Tel 
040-533725 MBelgium & Luxemburg Simac Electronics S.P.R.L., Tel: 02-219 2453 MFrance Tekelec Airtronic S.A., Tel: (1) 534-75-35 Bitaly AES S.E.s.p.a. Tel 
54.64.741-2-3 MSpain Ataio Ingenieros S.A., Tel: 733 0562, 733 3700 M@ Switzerland Wenger Datentechnik, Tel: 061/76 87 87 MDenmark Dansk Binzer Teknik A/S, Tel 
03-662020 M®@ Sweden Scantele AB, Tel: 446-08-24 58 25 M Norway Scantele AS. Te! (47-2)67 21 30 M@ Finland INSTRUMENTARIUM ELEKTRONIKKA, Tel: (90) 505-2255 

* /f no distributor is listed above in your area, please contact us directly for further details about our products 
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344 pp., illus. 


Some 268 proved-in-action cir- 
cuits presented in Electronics’ re- 
nowned “Designer's Casebook” 
section from late-1977 to mid- 
1980 are gathered here for the first 
time ina single, easy-access 
resource. 

Intended to meet the highest 
standards of performance, 
cost reduction, and reliability, 
ELECTRONIC CIRCUITS 
NOTEBOOK presents stimulating 
approaches that speed innovative, 
creative designs. 


Conveniently arranged by 
39 vital functions. 


You'll find the most needed, 
most reliable information on avast 
range of design problems. 


New ideas and approaches 
keep you up to date fast. 


Hundreds of complete sche- 
matics, block diagrams, wave- 
forms, and other illustrations help 
provide immediate understanding 
of the latest breakthroughs and 
advances. 

Why take the chance of being 
less than on top of the newest cir- 
cuitry developments! Before you 
tackle your next project, order this 
essential resource today! 


Electronics Week Books || I : 
P.O. Box 541 e ° 
Hightstown, N.J. 08520 “Hh i 
(Tel.) 609/426-5070 a 
Please send me copies of ELEC- 


TRONIC CIRCUITS NOTEBOOK @ $17.95 





Name 





Company 





Address 





City/State/Zip 


McGraw-Hill pays regular shipping and han- 
dling on pre-paid orders. Ten-day money-back | 
guarantee on all books. ELT | 


Breech-Lok® 
Mil-C-38999 Series IV Connectors 









Quick Coupling 
uperior EMI/EMP — Shock — And High Vibration Performance 
©) 5d My {Volo} co)!(-1e Mee (elmore) (om lal (-leat-Ticelarlihy 








- Features: : - 
_ @ Superior EMI/EMP shielding (90 dB and | ¢ Standard shell types, ro] PActo mere) alt: (ene 
better at 1OOMHz—70 dB at 10 GHz). Taksx=) a eomroan Cole) [om 
e Withstands greater shock (MIL-S-901C | ¢ Positive shell grounding prior to 
-high intensity) with backshells.. imme 070) 0) €- oa ax -iaver-\el-lagi-lanm 


He a llelat-landlelectecclamicemti Chim Pr-laeMel-}ac-19) 4 to 128 contacts. 
ith backshells. 18 key polarizations. 
te} e100) 0 0) cele) teer- Wi mmerelanaleloie-0d le) arom Hermetic, firewall, fiber: optic. low | 
a @ TU] (el qrexe) 0) o) if aye mm (c1@han comm (eles are) ame lal (ele].@B fe) alors) industrial versions and ‘“‘Specials”’ 
a alas\omeaelimmaar-ucom bale |(er-uce)asm(-lerenlel(-r also available. | 


tactile, visual). 





Cé«H Technology. inc. 


50 W. Ventura Bivd., Camarillo, California 93010/USA, Tel (805) 484-0543, Telex 181095 
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st? TO YOUR DESIGN PROBLEMS 


Focused strictly on design problems, CIRCUITS AND SOFTWARE FOR ELECTRONICS 
ENGINEERS delivers professional, innovative solutions for your most demanding projects. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS covers a vast array of 
design problems conveniently organized into 25 vital categories by function. 


CIRCUITS AND SOFTWARE FOR ELECTRONICS ENGINEERS contains hundreds of 
circuit schematics and computer programs that have been proven to work and meet the highest 
standards of performance. 








These creative, new ideas and approaches keep you on top 


f what's h ning in the latest circuitry developments. 
ove leppenn . ” 7 Edited by Howard Bierman, 
Managing Editor, 


So whether you are a design engineer, technician or supervisor—don’t take the chance of being Technical ELECTRONICS 


less than on top of the latest circuitry developments! Order your copy today! 


your company purchase order. [] Payment enclosed (postage & handling in- 


cluded) Country 


moe OO EE ee EE EE EE 
| McGraw-Hill Int'l. Publications Co. Ship to: | 
Attn: ECC | 
McGraw-Hill House 
Before you mers ped | Maidenhead, Berkshire SL6 2QL pane | 
next project, order this England 
POEs ' | (Tel. (0628) 23431; Telex 848640) Company | 
valuable resource today! | | | 
Send me _____———_-—s copy (copies) of CIRCUITS Street Address 
| AND SOFTWARE FOR ELECTRONICS ENGI- | 
(se the coupon or send in NEERS for $19.95 each. U.S. residents please _. 
P | include local sales tax. City_____________ State ________Zip | 
| J d | L] Bill me (postage, handling & tax will be added) Please allow four to six weeks for delivery. | 
e e NOTE: All orders under $25 will be sent a pro- McGraw-Hill knows you will be satisfied, but if for 

ur ig | forma invoice requiring prepayment. some reason you're not, there is a ten-day money- | 
s | U Bill my company. Purchase order is attached. back guarantee that applies on all books. | 






CIRCUITS 
FOR 


ELECTRONICS 
ENGINEERS 












eSuperlative 
e Precise Delivery 
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Almost 350 diagrammed circuits 
arranged by 51 of the most useful 
functions for designers. Taken 
from the popular ‘‘Designer’s 
Casebook”’ of Electronics, these 
circuits have been designed by 
engineers for the achievement of 
specific engineering objectives. 















wh 
Order your copy today! an 
Send $17.95 to: Hall | 
Electronics Week Books 

P.O. Box 541 


Hightstown, N.J. 08520 
(Tel.) 609/426-5070 





@ Please send inquiries directly to us by /etter, telex or cable. 


QUGAWA OIGAWA ELECTRIC CO., LTD. 


Manufacturers of miniature and subminiature lamps since 1967 


3-14-12 Hatanodai, Shinagawa-ku, Tokyo, Japan. Phone: Tokyo (03)781-9994 
Telex: J32694 OIGAWAMF _ Fax: (03)781-9244 Cable: “OIGAWAMF” TOKYO 






Ten-day money-back guarantee. 
Allow 4 to 6 weeks for delivery. 
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“Philips’ 16 MHz transparent emulation will win you 
tomorrow's game today!” 


“It’s Philips TOP technology that'll 
win you tomorrow’s systems game. 
Top technology that’s put the emulator 
memory right next to the processor. Io 
cut access times and attain a record- 
breaking 16 MHz. 16 MHz real-time, 
fully transparent emulation and tracing 
of data, address and control lines. Your 
leading edge in tomorrow’s systems game. 


puitips| Test & Measuring 
Instruments 


If you want to gain the lead, then 
come to Philips. The company that 
offers you total 68000 support: emula- 
tors, boards, chips, compilers and 
operating systems. Make Philips’ top 
technology your leading edge in 
tomorrow’s systems game. 

Contact your local Philips Test and 
Measuring Department or write to: 


Philips S&I, T&M Dept., 

TQ II-4-62 

5600 MD Eindhoven, The Netherlands. 
Germany 0561-50 10 (Mr. J. Lichte) 

Great Britain 0223-35 88 66 (Mr. R. Giles) 
France 01-830 1111 (Mr. A. Bassargette) 

Italy 039-3 63 51 (Mr. C. Beardo) 

The Netherlands 040-78 3238 (Mr. K. Bakker) 
Sweden 08-782 1078. (Mr. R. Andemark)” 


PHILIPS 
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OLIVETTI INTRODUCES THE 3B UNIX SYSTEM V FOR THE SUPERMINICOMPUTERS OLIVETTI-AT&I 3B 


THIS IS WHY FROM NOW ON 
OBSOLESCENCE IS OBSOLETE 


The corporate agreement between Olivetti they were designed by the Bell Laboratories 
and AT&I means the development of the __ to fully exploit the enhanced capabilities of 
most advanced technology and, even more the UNIX System. 





important, technology capable of creating, CAPACITY & FLEXIBILITY. The following 
Supporting and guar- are just a few exam- 
anteeing standards ac- ] : ples of what is avail- 
ceptable worldwide. able to both classes of 

EMERGING STAN- the family's products, 


DARD. The UNIX* Sys- 
tem Vis the emerging 
Standard in operating 
systems, enabling the 
transfer of software to 
different computers 
quickly, reliably, and 
with unequalled sim- 
plicity. It offers a safer 
ground for investment 
byminimizingtheprob- 
lems linked with hard- 
ware obsolescence 
and increasing soft- users’ needs. But even 
ware cosis. iz more, OlivettiandAT&T 

3B SYSTEMS. Cre- pledge themselves to 
ated and developed specifically for the UNIX continue the upward compatibility of the 
System V, the 3B line is a totally compatible UNIX System V, thus protecting software 
family of 32-bit superminicomputers. In fact, investments. 


the 3B2 and 3B5 sys- 
tems: Cltanguage, BA- 
SIC, Pascal, Fortran, 
COBOL, dBase II**, 
Multiplan and Micro- 
soft Word, and the pro- 
tocols X25, SNA, Ether- 
net*™*, etc. 
GUARANTEE: UNIX 
and the 3B systems 
offer OEM and VAR 
truly exceptional ca- 
pabilities in meeting 





*UNIX is a trademark of AT&T Bell Laboratories 
** dBase Il is a trademark of Ashton-Tate 
*** Ethernet is a trademark of the Xerox Corp. 


JOIN THE PARTY- OPENINGS FOR OEM AND VAR 


Olivetti invites you to find out more about — Name 
the 3B Systems through this invitation to 
attend a discussion conference. OEM and 


Value Added Resellers please fill out cou- “*"°S® 
pon, and mail to, your nearest Olivetti repre- 
sentative. Company 
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The ups and downs of 





...the growth factors 


You knowthe companies in 
the power business that appear 
to be going downhill, and others 
that cannot compete worldwide. 
Some seem to lack corporate 
policy. Others have a poor 
product range or are weak in 
major applications. 


But constant and aggressive 
growth is the description that best 
fits SGS. Our technology is second 
to none; our increasing number 
of plants are the most modern, 
and our product range is growing 
fast — fastest in the industry. 


| Over 1000 standard types, covering 
almost every application, and growing by 
not less than 1 new type every day. 


2 Many innovative products including 
High Voltage up to 1500V, Power MOS types 
and high power modules up to 35kVA. 


3 Seven volume packages — TO-126, 
SOT-82, TO-220, SOT-93, TO-39, TO-3 and 
TO-240. 

4-5!" wafer capability, ion implantation 
and other state-of-the-art technologies. 


5 Three manufacturing locations in 
Europe and two in Asia. 


6 Availability and service from Sales 
Offices and Distributors worldwide. 


INTERNATIONAL HEADQUARTERS 

SGS-ATES Componenti Elettronici SpA. Via C. Olivetti, 2. 
20041 Agrate Brianza. Tel: 039-65551 Tlx: 330131-330141 
Benelux B-1180 Bruxelles. Winston Churchill Avenue, 122 

Tel: 02-3432439 Tlx: 24149B - Brazil 05413 Sao Paulo. Avenue 
Henrique Schaumann 286-CJ33 Tel: 11-853 5062 Tlx: 37988 UMBR BR - 
Denmark 2730 Herlev. Herlev Tory, 4 Tel: 02-948533 Tx: 3541] - 
Eastern Europe Export Sales Office 20090 Assago (MI). 

V le Milanofiori, Strada 4, Palazzo A/4/A Tel: 2-8244131 Telex: 330131 
SGSAGR - France 92120 Montrouge. 21-23 rue de la Vanne 

Tel: 1-6571133 Tlx: 250938 F - West Germany 8018 Grafing bei 
Munchen. Haidling 17 Tel: 08092-690 Tlx: 05-27378 - Hong Kong 
9th Floor, Block N, Kaiser Estate, Phase III. 11, Hok Yuen St. Hung Hom, 
Kowloon Tel: 3-644251/5 Tlx: 33906 ESGIES HX Tel: 02-4695651 - 
Italy 20090 Assago (MI). V. le Milanofiori, Strada 4, Palazzo A/4/A 
Tel: 2-8244131 Tlx: 330131 SGSAGR - Singapore Singapore 1231. 
Lorong, 4 & 6, Toa Payoh Tel: 2531411 Tlx: ESGIES RS 21412 - Sweden 
19500 Marsta. Bristagatan 16 Tel: 0760-40120 Tlx: 042-10932 - 
Switzerland 6340 Baar. Oberneuhofstrasse 2 Tel: 042-315955 

Tlx: 864915 - UK Planar House, Walton Street, Aylesbury, Bucks. 

Tel: 0296-5977 Tlx: 041-83245 - USA Phoenix AZ 85022. 

1000 East Bell Road Tel: 602 867 6100 Tlx: SGS ATES 249976 
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Facts about state-of-the-art Power 
MOS from SGS 


Optimised Power MOS geometries for different 
voltage ratings combined with proven Power technology 
make SGS Power MOS transistors the obvious choice to 
optimise your very high speed switching applications. 


Channel resistance is the 
limiting factor: 
SGS geometry optimised with 
small cells and minimum spacing. 


Drain epitaxial resistance 
is the limiting factor: 
SGS geometry optimised with 
larger cells and wider spacing. 


On Resistance Fully passivated die 
10 





Pb/Sn die attach 
for outstanding 
power cycling 
capability 





Flame retardant 
epoxy moulding 




















Ultrasonically 
bonded 
AL wires 






























































Nickel plated 














Wire bond 

Al onbare Cu 

for best pressure 
cooker performance 








0.01 


Tin-dipped lead 
Devices:- : 


for optimum 





60V 100V 200V 400V S00V solderability 
5 die sizes, 5 voltage 
ranges and 5 package types Power MOS. 
give a total product range of 
over 100 standard devices. . 
Like every SGS 
Power device, all MOS 


transistors are available 
from our worldwide sales 
organisation. So why not 
prove these facts for 
yourself? And gain from 
our world leadership in 
power technology. 





Technology and Service 
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The newest addition to H 
of dynamic RAMs is t 
of Hitachi's own 2 


taking full advantage 


hnolog 


-kbit HM50256, 
-micron process tec 


he 256 


y. 


THANKS TO HITACHI'S ADVANCED R&D 
AND PRODUCTION CAPABILITIES, 
THE HIGH-PERFORMANCE DRAMS YOU NEED ARE 


At the leading edge of the semiconductor field, 

1 variety of dynamic RAMs are offered by Hitachi, 
4 name renowned throughout the industry for top 
juality and ready supply. Here are the sought-after 
yroducts and reliability you demand, based on 
ine-pattern process technology and circuit design 
2xpertise second to none. 


With up to 256 kbits 


The HM50256 is the very latest in the Hitachi 
RAM series, featuring a 262,144 word 1 bit 
Sonfiguration. It allows conventional high-speed 
9age-mode operation with access times of 120, 
150 or 200 ns and provides memory refresh in 
hree modes: RAS only, CAS before RAS, and 
ridden refresh. A nibble-mode type, the HM5025/7, 
s also available for 4-bit serial read/write applica- 
ions. And both types come in a standard 16-pin 
IP package for drop-in compatibility with popular 
34K DRAMS. 

In fact, compatibility is a key consideration 
n Hitachi's develooment of new DRAMS. As the 
‘rend shifts toward ever larger, faster, more power- 
‘ul memories, Hitachi DRAM users are assured 
of continuity of design and performance specifica- 
‘ions—a point that’s been proven again and again 
as Hitachi has moved up the scale from its first 


1-kbit DRAM to 256-kbit units. 

The newest products are the results of 
Hitachis own 2-micron process techniques which 
pack more memory into highly dependable de- 
vices. That means exceptional power and com- 
pactness in office systems, portable electronic 
devices, and every application where speed and 
performance are crucial. 


With extensive R&D 


Now under development are an 18-pin type with 
a 64 kword x 4 bit circuit organization and a 28-pin 
type, 32 kword x 8 bit unit. What's more, Hitachi 
engineers are working on leadless chip carriers 
(LCCs) with ceramic packages and plastic leaded 
chip carriers (PLCCs) to further reduce unit 

size. Also coming soon: One of the world's first 

1 M-bit DRAMs. 

Such innovations as these are possible 
because of Hitachi's ongoing commitment to re- 
searcn and development activities, involving the 
talents of some 16,000 researchers in electronics 
and other fields. So when you're ready for the 
best in DRAM technology, deal with a leader. 
Contact Hitachi. 


©) HITACHI 


For more information: Hitachi, Ltd., Semiconductor & IC Div., New Marunouchi Bidg., 5-1 Marunouchi 1 chome, Chiyoda-ku, Tokyo 100, Japan, Tel: Tokyo (03) 212-1111, 


Telex: J22395, J22432, J24491, J26375 (HITACHY), Cable: HITACHY TOKYO 


4itachi Electronic Components Europe GmbH, Hans-Pinsel-Str. 10A, 8013 Haar, Munchen. Te! 089-46140, Telex: 05-22593 (HITEC D) 

4itachi Electronic Components (U.K.) Ltd., HITEC House, 221-225 Station Road, Harrow, Middlesex. HA’ 2XL, Tel: 01-861-1414, Telex: 926293 (HITEC. G) 

4itachi Semiconductor (Hong Kong) Ltd., No. 706-707, 7th Floor, Wing on Plaza, Salisbury Road. Tsimshatsu, Kowloon, Tel: 3-7219218/9, Telex: 40815 (HISAL HX) 
4itachi America, Ltd., San Jose Office, 1800 Bering Drive, San Jose, Calif. 95112, Tel: (408) 292-6404, Telex: WU171581, TWX910 338 2103 (HITACHI SNJ) 
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niversaL Automation in Electronics 


altel) Speed Component Insertion 


There's a labor-saving Universal Instruments machine or system for 


almost every electronic assembly manufacturing need. Not just one 
machine that will do the job for you better and faster, but a whole 
array of machines, systems and peripheral equipment. 


On this page you'll find a cross-section of Universal's extensive ma- 
chine lines, which ranges from semi-automatic to completely auto- 
mated production systems. Most systems are modular in design, so 
you Can increase production capability as your volume grows. Among 
them you'll find the perfect match for your particular need, whether 
your major interest is increasing productivity, improving quality, or 


reducing per unit cost. 










Assembly Machine automatically posi- 
tions PC board, shows operator exact 
insertion location, and cuts & clinches 
leads after insertion. 








Model 4511A Logplace’™ is a manually 
assisted surface mounted component 
assembly system. CRT guides opera- 
tor. Overhead light precisely locates 
chip placement with symbol 





Model 2596A Expandable Component 
Sequencer for axial lead parts includ- 
ing jumper wires. Rates up to 25,000/hr. 
Modules can expand from 20 to 160 
input stations. 






Surface Mounted Component Asse 





4 ns? s @ f . 





wn & 
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Model 4712A Onserter™ sequences, 
verifies, orients and places surface 
mounted components on PC boards. 
Handles variety of components. Oper- 
ates at rates to 6,000 cycles/hr. 


Universal Instruments Corporation 









Semi-Automatic Assembly Machines 


Model 6235A Logpoint® CRT guides 
Operator in conversational manner. 
Overhead light projects symbol on 
board at insertion location. Sequential 
Or random access parts bins. 





Model 6893A Program Generator. 
Speeds preparation of insertion pattern 
programs. Measures coordinates from 
PC board. Up to 2,000 points an hour. 
Can inspect incoming boards 


High Speed Compone 


Model 2862B On-Line Sequence Veri- 
fier. Mounts on Model 2596A. Detects 
missing, out-of-sequence, faulty, or 
misoriented parts, and stops machine 
for manual parts replacement 


mbly 


tie 


Model 4621A X-Y RHyMAS® dual 
placement heads and positioning sys- 
tems. Rates approaching 4,500 compo- 
nents/hr. Handles PC boards or sub- 
strates. Inputs include tape, matrix trays, 
stick feed and bulk. 














Model 6422A Finger Convey 
Machine is designed to solder large PC 
boards fast & reliably, with minimal ser- 
vicing required. Other models from 
“Mini” to Computer Controlled. 





Model 6287A High Speed VC 


ponent insertion. Cycle rates to 


15,000/hr. Rotary table std. Dual head 
Model 6295A has 30,000/hr cycle rate. 


Model 6346A Radial Lead Sequencer/ 


Inserter. Inserts broad range of radial 
lead devices, including capacitors, 
peaking coils and ‘hairpin’ axials. Cycle 
rates to 7,000/hr. 


ackaging & Verifying 


SSS 


SS 





Model 2866A On-Line DIP Verifier. Ver- 
ifies correct type, function and proper 


orientation. Ejects bad parts. Can re- 
place rejected part automatically. 


Soldering & PC Board Handling 


$ 


or Solder 





. The 
ultimate in automated axial lead com- 





Model 3718A Continuous Wire Inserter 
forms standard square and round pins 
from spooled wire as they are inserted 
at high speed. No more pins to inven- 
tory. Tooling for fluted pins available. 
























Model 6772A Multi-Module® DIP In- 
serter. Dual independent insertion 
heads can be tooled for any two of 
300", .400", .600" DIPs w/wo sockets. 
Up to 70 inputs. Rates to 4,800/hr. 








Model 6742A SIP Insertion System can 
“brickwall’ high, medium & low profile 
molded SIPs with 2, 4, 6, 8 & 10 leads. 
Up to 46 inputs. Cycle rate to 3,600/hr. 








Model 6511A Electronic Assembly Ro- 
bot inserts non-standard devices that 
cannot normally be automatically in- 
serted due to size, body shape, or lack 
of standardized shape. 





is 


Model 2865B On-Line Radial Lead 


Component Verifier. Checks for miss- 
ing, Out-of-tolerance and faulty parts. 
Halts machine for manual substitution 
of bad parts prior to insertion cycle. 


ts 





AGV—Automated Guided Vehicle ser- 
vices islands of automated assy, inter- 
mediate buffer-transfers, conveyorized 
assembly lines, parts from warehouse, 
complete assemblies. 
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MUX CARD 
GIVES LSI-11s 
16 LINES 








| 









NEW 
PRODUCTS 


Dual-size Q-bus multiplexer card gives LSI-11 computer systems 


8 or 16 independently programmable communications lines 


ith 16 lines, the model 309 Q-bus communications 

board has double the capacity of current communi- 
cations multiplexer cards for Digital Equipment Corp. 
LSI-11 microcomputers. The asynchronous multiplexer, 
which is built on a dual-height board, is compatible with 
DEC’s DH-11 software. 

According to Albert Grant, president of Grant Tech- 
nology Systems Corp., “The model 309 provides a cost- 
effective method of connecting multiple local or remote 
terminals and peripherals at data rates of up to 38.4 
kilobaud using an RS-232-C or CCITT V.24 interface.” 
In single quantities, the 16-channel card sells for $1,595; 
an eight-channel version sells for $995. 

Among the card’s features are extended 22-bit address- 
ing, a four-level interrupt, a 192-character first-in, first- 
out receiver buffer that reduces the burden on the central 
processing unit, an on-board direct-memory-access con- 
troller that transmits data from software-defined buffer 
areas, programmable baud rates, and software-transpar- 
ent data-flow support. 

Competing multiplexer cards have only 8 lines on a 
dual-size board or take a quad-size card to provide the 
same 16 lines as Grant’s board, ex- 
plains Thomas McLeod, vice presi- 
dent of sales. The trick to packing so 
many lines on the card was to use a 
microcontroller-based architecture 
rather than the bit-slice technique 
used by DEC and the other competi- 
tors. Grant uses the Signetics 8X305 
microcontroller, which “is designed 
to be a bit banger in the communica- 
tions world,’’ McLeod says. “It’s an 
ideal controller.” 

With the bit-slice technique, engi- 
neers essentially design their own 
computer. ‘““We don’t want to be a 
designer of a computer. We want to 
offer a good price-performance ratio. 
Our marketplace requires that we are 
cost effective,’ remarks McLeod. 

Split send and receive rates are 
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LI by Steve Zollo 


programmable for each channel. Data can be sent in 
half- or full-duplex modes in a serial asynchronous for- 
mat, with the least significant bit first (5, 6, 7, or 8 
bits/character with one start bit). Other format varia- 
tions include 5-bit codes with 1 or 1% stop bits/char- 
acter and 6-, 7-, or 8-bit codes with 1 or 2 stop bits/char- 
acter. In any format, there can be no parity, or it can be 
even or odd. The format for transmitted and received 
data is independently selectable through software for 
each line. 

Each of the card’s transmitters operate from a 64-K- 
byte memory buffer under DMA control. Receivers each 
have a four-character buffer. A 128-character FIFO buff- 
er provides further receiver buffering. All transmit buffer 
areas can be relocated over the entire 22-bit address 
space. 

Breaks may be generated and detected on each line 
under program control. The card is completely compati- 
ble with DEC’s four-level interrupt structure. Interrupt 
conditions—buffer overflow or transmitter buffer empty 
and nonexistent memory—may be enabled or disabled 
under software control. Interrupt levels 4, 5, 6, and 7 are 
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PERSONAL COMPUTERS — MEMORIES 


fully supported. The 5.2-by-8.9-in. board requires +5 V 
at 3.0 A and +12 V (410%) at 0.5 A. The model 309 
will be delivered starting this month. 

The company also promises to make available as an 
option input/output panels that can directly connect up 
to 24 terminals with a single 5-in.-high, 19-in. rack- 
mountable panel. 

Grant Technology Systems Corp., 
Mass. 01824. 
Phone (617) 256-8881 


11 Summer St., Chelmsford, 


[Circle reader service number 338] 





16-bit business computer 
runs many popular programs 


A 16-bit personal computer that is compatible with in- 
dustry standards will run most software, including Lotus 
1, 2, 3, Flight Simulator, dBASE, WordStar, and Frog- 
ger. The NCR model 4 has an 8088 processor and 128-K 
bytes of memory, expandable to 640-K bytes. Features 
include compatibility with the IBM Personal Computer 
and PC XT, an on-line help program, user diagnostics, 
and a random-access memory functioning like a disk to 
allow faster than normal access to files. Five expansion 
slots are included, as is a printer interface. Its language, 
GW-Basic, has advanced graphics capabilities. The NCR 
model 4 costs $2,825, without peripherals. 

NCR Corp., Dayton, Ohio 45479. 


Phone (513) 445-2075 [Circle 361] 





Systems integrators get 
modular IBM PC-like products 


Many companies manufacture machines that are compat- 
ible with IBM Personal Computers for retail sale; Oem- 
tek Inc., a year-old company in San Jose, is going after 
the original-equipment manufacturer, the systems inte- 
grator, and the value-added retailer. Oemtek offers a 
flexible, unbundled product line and claims a commit- 
ment to service, with the assurance that the purchaser 
will get a system that exactly fits his needs. According to 
James L. Siehl, the firm’s president, “The prepackaged 
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systems now offered are typical of retail, where sales | 
expertise 1s minimal, applications skills almost nil, and 
the machine more generalized. [But] the OEM needs a 
modular product line from which he buys only what he 
needs at low competitive prices.” 

The heart of the architecture Oemtek uses for its ma- 
chines is Intel’s 8088, 8086, and 80286 microprocessors; 
the industry-standard IBM PC and PC XT; and the Intel 
Multibus bus structures. The 8088 serves as the all- 
purpose work station, while the 8086 and the forthcom- 
ing 80286 are the processors of choice for the Multibus- 
based network file server. The central-processing-unit 
boards have an extra 28-pin socket for adding a read- 
only memory intended for copy-writable software that 
the system integrator may add. 

Five basic modules are available: keyboard, a (iow: 
profile computer and data-storage module, a standard- 
profile system and data-storage module, monitors, and 
the 8086-based (or eventually the 80286-based) file serv- 
er. These modules can be configured for stand-alone per- 
sonal-computer use with no communications require- 
ment, shared-resource use (often involving 3270 
emulation and minicomputer processing capability with 
local storage), or networking. 

Operating systems available include MS-DOS, Concur- 
rent CP/M, and Magix, which is an applications genera- 
tor and networking tool. Magix, says Science Dynamics, 
will reduce program maintenance by as much as 90%, 
since it eliminates almost altogether code debugging and 
documentation quality-assurance checks. The company 
Says systems will sell for half the price of comparably 
equipped IBM PCs. 

All systems are available now, 
company. 

Oemtek Inc., 3707 Williams Rd., San Jose, Calif. 95117. Phone 
(408) 247-1100 [Circle 381] 


Military EEPROM needs only 
5-V supply for all modes 


An electrically erasable programmable read-only memo- 
ry, the model NCR 52864-HR, has a maximum access 
time of 350 or 450 ns over the military temperature 
range of —55°C to +125°C. The highly reliable, high- 
density EEPROM requires only a single 5-V power sup- 
ply for all modes of operation. 

The high voltage necessary for erasing and writing the 
memory cell comes from an on-chip generator. Opera- 
tional power consumption is 330 mW maximum; in the 
standby mode, the EEPROM consumes a maximum of 
165 mW. Erasing data from the model NCR 52864-HR 
is done either in a chip or a page fashion. Data can be 
written or stored either a single bit at a time, or as a 
page of up to 16 bytes. The EEPROM includes a feature 
that allows device data retention time to be objectively 
measured and projected. 

The EEPROM is fabricated with the company’s n- 
channel silicon-nitride-oxide-silicon process. The number 
of possible store-erase cycles is guaranteed to be at least 
10,000 with a 10-year retention. Suited for a variety of 
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onnection in the heart 
of Europe. 


Looking for the logical way to put your logic into 
silicon ? Just push some buttons and call MIETEC. 

With an experienced design team and a brand new 
production plant, at one hour from Brussels, MIETEC is 
ready to deliver you the chip you want for the price you 
were dreaming of. 





MIETEC is the only European semi-conductor 
house that offers you custom and semi-custom chips in a 
complete range of state-of-the-art technologies : 
3m NMOS, 3 ym CMOS, BIMOS and HVMOS, a unique 
and trailblazing MIETEC technology which allows the 
control of high voltage switches (up to 400V) with a low 
voltage CMOS logic on the same chip. 


MIETEC offers you a choice of design solutions: 


e Our design team has an outstanding record 
including many big telecom chips and a large number of 
automotive, appliance and military products. They’re best 
placed to integrate your application in a full custom 
approach, using the most advanced CAD tools. 


e You want to bring your new application into 
production quickly ? Our comprehensive library of 
standard cells is at your disposal. 

@ You want it quicker ? With our range of CMOS 


gate arrays your logic can be put on silicon in a few 
weeks. 





MIETEC wants to collaborate with you at any level: 


Either we take care of everything. Just give us a 
specification and a few months later we deliver you 
prototypes. Or you do the job yourself. We give you our 
design rules or our cell library. 

In case you want to start with semi-custom, we'll teach 
you on your application. Our designers will co-operate 
with you and they Il do it properly, because MIETEC takes 
the responsibility of the design. 


Whatever option you make, our location in the heart 
of Europe (near Ghent, less than an hour from the Brussels 
international airport and near to Europe’s major highway 
E3) is your guarantee for complete control of all stages of 
the process. 


That's why MIETEC is the only logical way to get the 
chip you want: just push the buttons, call 32/55/33.22.11 
and consider the job done. 


MIETEC, Westerring 15,B - 9700 Oudenaarde - Belgium - Telex 85739 


mie 1 EC 


a commitment to 
quality and service. 


MIETEC, A BELGIAN COMPANY ASSOCIATED WITH ITT 
Circle 187 on reader service card 








MEMORIES (7 INSTRUMENTS 


military, telecommunications, and speech recognition ap- 
plications, the device, when ordered in quantities of 100, 
sells for $298.88 each in 28-pin ceramic dual in-line 
packages and $323.88 in 32-pad ceramic leadless chip 
carriers. Both parts have an industry-standard byte-wide 
pinout. Samples are available now. 

NCR Microelectronics Division, Product Marketing, 8181 Byers 
Rd., Miamisburg, Ohio 45342. Phone (800) 543-5618 [Circle 342] 





Analyzers monitor protocols 
at speeds up to 256 kb/s 


An addition to a line of protocol analyzers, model HP 
4953A features remote-control capability and full com- 
patibility with models HP 4955A and 4951A. With the 
analyzer, users can monitor transmission or simulate net- 
work components. 

The model HP 4953A can monitor bit-oriented proto- 
cols at speeds of up to 256 kb/s as well as provide 
complete simulation at speeds of up to 72 kb/s without 
losing the triggering capability. Thanks to its remote- 
control capability, users can download a test to another 
model HP 4953A, execute the measurements, and upload 
the results from the other unit, even if unattended. Sepa- 
rate ports on the analyzer allow concurrent remote test- 
ing and monitoring without switching data links. 

The model HP 4953A displays a number standard 
protocols such as X.25, X.75, and bisynchronous, in ad- 
dition to user-definable character-asynchronous and -syn- 
chronous protocols. Though its data codes are ASCII, 
EBCDIC, Baudot, EBCD, and Transcode, the user may 
define others and store them on tape for future use. 
Users are led by setup and test menus. The model HP 
4953A sells for $12,000; delivery takes six weeks. 
Inquiries Manager, Hewlett-Packard Co., 1820 Embarcadero Rad., 
Palo Alto, Calif. 94303 [Circle 343] 
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Error-rate measuring set 
suits PCM multiplexers 


An error rate measuring set, the DF-64, determines bit- 
and block-error ratios on analog and digital data-commu- 
nications channels operating at 48-, 56-, 64-, and 72-kb/s 
and then records them on a built-in printer. It is suitable 
for making measurements on pulse-code-modulated mul- 


140 








tiplexers with interfaces conforming to the International 
Telegraph and Telephone Consultative Committee’s rec- 
ommendation G.703 and on modems with interfaces 
complying with CCITT V.11. The measuring range for 
bit-error ratio is O X 10” to 3.33 « 10°. 

When used as an external error counter, which has a 
range of 0 to 99,999, the compact model DF-64 records 
the bit errors of applied external signals up to 2 Mb/s. 
A pattern generator in the unit’s send section generates 
a variety of pseudorandom sequences and bit patterns 
with a high frequency accuracy. With switchable detun- 
ing of the bit rate, data communications systems can be 
tested at extreme clock frequencies. 

Priced at about $4,300, the model DF-64 is now 
available. 

Wandel & Goltermann Instruments, 119 Naylor Ave., Livingston, 
N.J. 07039. [Circle 344] 





Programmable electrometer 
boasts sensitivity of 0.1 fA 


A 414-digit programmable electrometer features a sensi- 
tivity of O.1 fA least significant digit for current mea- 
surements, voltage measurements from 100 pV to 200 V, 
resistance measurements to 10'° , and charge measure- 
ments from 10 fC to 20 nC. All these functions can be 
computer-controlled over the IEEE-488 bus. 

The model 617 Electrometer/Source’s capabilities are 
expanded with integral sources, which permit two meth- 
ods of measuring high resistance or making current volt- 
age curves. Its programmable isolated =100-V source, 
with 50-mV resolution, can be used with the current 
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For the manager who Is serious 


about improving product quality and 
lowering production costs... 





HP introduces the Q-STAR network 


Move into the age of computer in- 
tegrated manufacturing with HP board 
test systems and HP’s exclusive 
Q-STAR network. 

Q-STAR (Quality Systems for Test, 
Analysis and Repair) is an integrated ap- 
proach to solving your manufacturing 
test problems when your requirements 
call for more than just a test system. 
Analysis of the test data provides infor- 
mation you can use to solve your manu- 
facturing process problems. 

With the HP 3065 Board Test System, 
you can test your complex analog/digital 
PC boards. HP’s Q-STAR network gives 
you detailed process data to help fine 
tune your entire manufacturing and 
assembly process. You can use this infor- 
mation to smooth out your production 
process as well as greatly increase your 
product quality. Use Q-STAR to identify 
chronically bad parts and subassemblies. 
Search out the weaknesses in the build 
procedure. Minimize product rework. 
Control production costs and boost pro- 
duct quality by maintaining tighter, 
more informed control of the pro- 
duction cycle. 

In addition, HP paperless repair soft- 
ware provides automation of your repair 
process, speeds the repair and provides 
insight into what actually happened, per- 
mitting rapid identification of subtle 
manufacturing process problems. 


oe 


Improving Product Quality. 


With HP’s Q-STATS and paperless 
repair software (part of the overall 
Q-STAR system), you can get manage- 
ment, utilization and process yield 
reports to help you reduce inventory and 
improve your process. To provide a total 
solution to your testing problems, HP 
offers this capability as a standard no- 
charge feature of the HP 3065 Board Test 
System. Plus, by taking advantage of 
Q-STAR’s compatibility with HP’s much 
larger Manufacturer’s Productivity Net- 
work (MPN), you have a powerful set of 
tools for increasing product quality. 


Lowering Production Costs. 


The HP 3065 Board Test System pro- 
vides the highest throughput possible to- 
day. That means your test backlogs 
become significantly reduced. Get your 
new products into production faster with 
the new HP CAD-VANTAGE software. 
A vital component of the HP Q-STAR 
network, this software automatically 
links any CAD database to an HP 
3065, freeing you from laborious manual 
entry of board topology. Once your 
CAD data is transferred, HP’s advanced 
IPG-II test program genera- 
tion package lets your 
engineers produce efficient 
test code. For greater respon- 


siveness to increasing production sche- 
dules, each HP 3065 controller can sup- 
port up to six configurations including 
three test heads, six development and 
repair stations, or a combination of 
your choice. 

With the HP Q-STAR network, you 
can improve product quality while lower- 
ing production costs. 

Hewlett-Packard provides a complete 
line of board test systems, featuring a 
wide selection of capabilities and prices 
to satisfy most production test applica- 
tions. To find out more, contact your 
local HP field office listed in the 
telephone directory white pages. Ask for 
the electronic instruments department. 


hp HEWLETT 


PACKARD 
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measuring function to determine re- 
sistances up to 10,000 TQ. With the 


voltage source, resistances can be 
measured at a fixed voltage, or I-V 

- curves can be generated using a forc- 
ing voltage. 


Using an internal decade current 





vot! 











source with steps from 1 nA to 100 
uA, and reading voltage, resistance 

= measurements to 100 GQ) or I-V 
characteristics using decade current 
steps can be obtained. The instru- 
ment’s de current accuracy, for one 
year, 1s 0.15% on the microamp 

Li ranges, 0.25% on the nanoamp 
ranges, and 1.6% on the picoamp 
ranges. Autoranging is provided over 
current, charge, and_ resistance 
functions. 

Power Output Stage for under $3,000. 

Keithley Instruments Inc., 28775 Aurora 


: : the full span of ranges on voltage, 
Switching Regulator 

Available now, the model 617 sells 

Rd., Cleveland, Ohio 44139. Phone (216) 





°Meets Or Exceeds Hi-Rel — = 
Specifications Chip controls hard disks, 
. . floppy disks, and tape drives 
7 Gold Eutectic Bonding Systems A single-chip disk controller, the 
model HDC 9224, combines the 
@ No Low Temperature So ft functions of hard disk, floppy disk, 
. and tape drive controllers. In addi- 
Solder Used tion, the model HDC 9224 offers 


such features as built-in error detec- 


2 Performs To MIL-Std tion and correction, a programmable 


‘ automatic retry option, built-in pre- 
Requirements 


compensation logic, and a user-pro- 
grammable 24-bit direct-memory-ac- 


@ 8 cess controller. 
¢ 100% Screening Availahle The HDC 9224 can be linked to 
many ST506-compatible hard disk 


: : drives. Its flexible-format command 
For complete information, 











lets users select hard disk sector sizes 
a dra ala of up to 16-K bytes in length, and 
; the system can work with interleaved 
= mats. It controls many types of flop- 
py drives, including 8-, 544-, and 
ea) sub-5-in. models, and can read and 
write many single- and double-densi- 
ty floppy disk formats, and controls 

up to four drives simultaneously. 
including the 8088, 8086, and 68000, 
(1177 Blue Heron Blvd. the HDC 9224 features a flexible bus 
Riviera Beach, Florida 33404 _| interface and interrupt structure. Its 
(305) 848-431] high-level command structure makes 
TWX: (510) 952-7610 it simple to interface the system to 
many operating systems, including 


as well as noninterleaved sector for- 
2) _ V Ii Cc - SS P i Al Cc " Compatible with many processors, 
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“If you make a better mousetrap, 
the world will make 





a beaten path to your door.” 
Ralph Waldo Emerson, 1855 








In the electronic Eighties 

















try needs better decisions. 


indus 


not just better designs. 


, the 


1CS 


. And Electron 
that covers the industry, has been 


changing right along with it. 


ing 


Electronics, the world’s most dynamic 
magazine 


industry, 1s chang 


Ralph Waldo Emerson was wrong. 


\ 


Better designs are no longer the only keys 
to success. In the electronic Kighties a company 


. And they can only 


be made consistently by industry professionals 


who are well informed. 
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More disasters to come? 


The bankruptcy of Osborne, and RCA’s 
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of the iceberg. More possible disasters lie 


hidden in the future. 
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And they can only be prevented by dec 


makers who, regardless of d 
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MICROCOMPUTER WORLD NERVOUSLY AWAITS IBM'S PC [1/83 


Fast 32-bit Futurebus anticipates new architectures/108 
_ Active matrix addressing improves flat-panel displays/113 
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Which ts why Electronics 
Is now 
ElectronicsWeek. 





The electronics industry is growing up. 
And Electronics, the voice of the industry, is 
growing along with it. 

We’re not changing our name. 

McGraw-Hill is just adding the word 
“Week” to our 54-year-old “Electronics” name. 
From now on readers of the magazine that gave 
the industry its name will be able to get more of 
the same information, more often. 

Every important industry has a powerful, 
authoritative weekly magazine. In the aviation 
industry, it’s Aviation Week. In the advertising 
industry, it’s Advertising Age. And so it goes. 

Paid, worldwide, and now weekly. 

We're paid circulation. Which is one reason 
we can afford ten dedicated, full-time news 
bureaus around the world. It’s also why we can 
have more editors than any other publication in 
the field. 

Our exclusive worldwide circulation attests 
to an excellent international editorial product. 
One that is more respected and relied upon than 
any other publication in the electronics 


industry. 
This is the Starting July 23, ElectronicsWeek, the voice 
aid Og sbehepee: of the industry, will be heard each week. 


ElectronicsWeek. 
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DOUBLES/ 162 
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‘Texas 
make 


As Collins Avionics and Singer-Kearfott 
developed JTIDS*, the new communica- 
tions system for the F-15 fighter, Texas 
Instruments helped solve a severe cit 
cuitry packaging problem. 

The new system utilizes the most ad- 
vanced chip packaging technology, the 


*Joint Tactical Information Distribution System 


Successful application of high-density 
packaging was achieved in the PC boards 
of the F-15’s new communications 
equipment. Tl’s clad metal system solved 
thermal expansion mismatch. This mirror- 
reflection photo shows how ICs were 
mounted on both sides of the PC boards. 


leadless chip carrier. Design objectives 
called for 191 components to be surface 
mounted on both sides of a 6” x 8.5” 
printed circuit (PC) board—and to dissi- 
pate up to 40 watts of power. 

But, during thermal cycling tests, the 
difference in the thermal coefficient of 
expansion (TCE) between the ceramic 
chip carriers and the conventional PC 


Improved reliability in the F-15’s new com- 
munications system (JTIDS) is achieved with 
TT’s copper-clad Invar used to prevent sol- 
der joint breakage on densely populated PC 
boards. TI teamed up with Collins Avionics 
and Singer-Kearfott to meet the demanding 
packaging requirements of the fighter’s 
receiver/transmitter. 





Instruments and C ollins Avionics 
dense circuit reliability soar. 


board caused the solder joints attaching 
the components to the board to break. 

TI’s solution: A composite metal core 
of low-TCE Invar that is clad on both 
sides with copper. Thin, polyimide-glass, 
multilayer boards were bonded to each 
side of the metal, to provide the circuitry 
function. 

With a TCE match between the 
board and the chip carriers, the PC 
boards easily passed the exacting thermal 
cycling tests. 

And the metal core in the board dra- 
matically improved thermal conductivity 
and overall rigidity. 


Solves thermal 
mismatch problems 


As Collins Avionics discovered, the ad- 
vantage of using chip carriers to achieve 
high-density, high-performance circuitry 
also imposes stringent demands for in- 
creased thermal management, structural 
integrity, as well as TCE compatibility— 
demands met by Texas Instruments 
copper-clad Invar. 

By combining TCE compatibility 
with high lateral thermal conductivity. 
And mechanical rigidity. 

All at lower cost than alternate 
approaches. = 


The solution is 
a trilayer metal. 


TI's process involves roll bonding copper 
foil to Invar—a 36% nickel/64% iron 


COPPER CLAD INVAR SUBSTRATE—NO FAILURES 















TYPICAL 
\, POLYIMIDE-GLASS BOARD 
‘ 





% GOOD SOLDER JOINTS 












100 «86200 §69©300 §8=6—6400~=S( 500 
TEMP CYCLES ( -- 55 TO 125°C) 


After 540 thermal cycles from — 55° to 
125°C failed to break chip carrier solder 
joints, Collins Avionics halted tests of PC 
board used in F-15 communications sys- 
tem. Reliability goals had been surpassed 
by a wide margin. 


©1983 TI 27-9216 





alloy. The bonding to each side of the 
Invar is accomplished by the same pro- 
cess used to make thermostat metal and 
coins. No adhesives or brazing alloys are 
required to achieve a permanent bond. 

By varying the ratios of the high 
thermal conductivity copper to the ultra- 
low TCE Invar, the TCE of the clad 
metal can be tailored to match that of 
silicon, alumina, or beryllia. 


THERMAL COEFFICIENT OF EXPANSION VS. 
COPPER CONTENT IN COPPER CLAD INVAR 


TEEL 
(—65 to +125 °C) 
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Matching the TCE of the metal core of a 
PC board to chip carrier ceramic is accom- 
plished by bonding the correct ratio of 
copper to Invar. 


This material is available in thick- 
nesses from 5 to 62 mils (.13 to 1.57 
mm). You can get it in widths up to 24 
inches (610 mm). 

Copper-clad Invar is being developed 
for many other applications: From ground 
and power planes in multilayer boards, 


Effective thermal management is achieved with a copper-clad Invar core that acts as a sup- 
port for circuitry in the PC board. Heat dissipation characteristics of the copper are excel- 
lent, and the Invar contributes rigidity and strength. 





to heat sinks and covers for multichip ce- 
ramic modules, and more. 


A clad remedy 
to packaging challenges 


TI’s innovative clad metal solutions can 
solve your circuitry packaging prob- 
lems—with a variety of materials. 

You can get copper-cored electron tube 
materials; nickel-clad stainless steel 
transistor can materials; copper-clad 
stainless steel lead frame materials; pre- 
cious metal, aluminum, and solder selec- 
tive cladding on base metals for lead 
frame and connector applications; 
copper-clad steel, aluminum, and Alloy 
42 wire products; and high-speed preci- 
sion stamping and assembly. 

In fact, TI—the world’s leading clad 
metals manufacturer—can help you de- 
velop a clad metal solution to many elec- 
tronic materials problems. 

For information, contact 

Texas Instruments Incorporated, 
Dept. MMJ903EC, P.O. Box 401560, 
Dallas, TX 75240. 1-800-341-5202. 
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TEXAS 
INSTRUMENTS 


Creating useful products 
and services for you. 
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Presenting _ 


the power suppl 
fine that moe 


couldnt buy. 


In 1979 Boeing couldn't find a reliable electronic 
power supply for a demanding Space application. So we built 


our own. And kept fam 
right on building. 

Today, — 
Boeing units are S 
ers on the B-1B, Inertial Upper Stage, AWACS, Air Launched 
Cruise Missile, and the 757 & 767. 

And now for the first time Boeing will build your 
next power supply. With radiation hardening, high density 
packaging, built-in test and modular designs. 

Whatever your power supply problem, Boeing 
comes through with innovation, performance and reliability. 

For more information, contact Al Mateu, Boeing 
Electronic Systems, P.O. Box 24666, MS-87-11, Seattle, WA 
93124. Telephone (206) 773-0818. 47° MIA Lr 
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INTEGRATED CIRCUITS 7 COMMUNICATIONS 


MS-DOS and CP/M. Fabricated with the company’s n- 
channel silicon gate technology, the model HDC 9224 is 
available in 40-pin ceramic and ceramic dual in-line 
packages. The price for cerdip versions is $65.50 each in 
100-lot orders. 

Standard Microsystems Corp., 35 Marcus Blvd., Hauppauge, N.Y. 
11788. 


Phone (516) 273-3100 [Circle 346] 


Communications ICs perform 
in low-power rf applications 


Two radio-frequency integrated circuits featuring high 
sensitivity and low power consumption are suited for a 
variety of low-power and portable communications appli- 
cations, including cellular radio. The model SA602 dou- 
ble-balanced mixer/oscillator, which operates at up to 
500 MHz, features an on-board oscillator with a frequen- 
cy-generation capability of up to 200 MHz. 

The oscillator is an emitter-follower type that can buff- 
er input from an external oscillator; it has a third- order 
intercept point of —15 
dBm and a noise fig- 
ure of 5.0 dB, mea- 
sured at 45 MHz. In- 
ternal 1.5-k{) resistors 
facilitate a balanced 
transformer or a direct 
connection to crystal 
or ceramic filters. 

Another IC, the 
model SA604, is a low-power fm intermediate-frequency 
system designed for high-performance, narrow-band fm 
applications. It features an intermediate-frequency ampli- 
fier, limiter, muting, data output, and quadrature detec- 
tor. Its sensitivity is 0.27 wV for 50-0 matched input; the 
component can be used for frequencies up to 10.7 MHz. 
Applications for the model SA604 include radio, commu- 
nications receivers, and spectrum analyzers. 

Both components are intended for portable battery 
applications and consume less than 2.5 mA. The model 
SA602 comes in an 8-pin small-outline or a dual in-line 
package, the model SA604 in a 16-pin small-outline 
package or a DIP. Available now, the components range 
in price from $2.66 to $6.56. 

Signetics Corp., 811 East Arques Ave., P.O. Box 409, Sunnyvale, 
Calif. 94086. 


Phone (408) 739-7700 [Circle 347] 





Expander lets one I/O port 
be switched to 131 ports 


The RS-232 Port Expander is an addition to a line of 
port expansion equipment. It can be used for communi- 
cations complying with the RS-232-C or the Internation- 
al Telegraph and Telephone Consultative Committee’s 
V.24 standards in uses where control is handled by asyn- 
chronous RS-232-C protocols, although synchronous pro- 
tocols may be switched. While its predecessors’ expan- 
sion capabilities were limited to 3, 5, or 7 port options, 
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the Port Expander will allow one common input/output 
port to be switched to any one of up to 131 ports, says 
the manufacturer. 

The RS-232 Port Expander, suited sepecually for use in 
automatic test and measurement applications, can reduce 
the incidence of broken cables. Also, used as an intelli- 
gent modem junction box at a number of remote sites, it 
serves to access and route data from a variety of multi- 
source test ports for analysis at the central controlling 
site. Available three weeks after ordering, the Port Ex- 
pander sells for $1,495. 

Giltronix Corp., 3780 Fabian Way, Palo Alto, Calif. 94303. 
Phone (415) 493-1300 [Circle 349] 


Rf amplifier produces 80 W 
from 200 MHz to 900 MHz 


A solid-state radio-frequency amplifier produces a mini- 
mum of 80 W throughout a bandwidth of 200 MHz to 
900 MHz and a minimum of 70 W to 1,000 MHz. A 
newcomer to the W series, the model 80W1000M1 sup- 
plies additional power-output capability to a line of 1-W, 
5-W, 10-W, 50-W, and 80-W amplifiers operating in the 
band from 100 to 1,000 MHz. 

The minimum continuous wave linear output of the 
model 80W1000M1 is 50 W from 200 to 1,000 MHz. Its 
maximum power output is 150 W. The amplifier supplies 
48 dB minimum gain with a typical flatness of =£0.5 dB, 
or 2.0 dB maximum. Its bandwidth is available instant- 
ly, without bandswitching or tuning, and it performs 
with unconditional stability, the company says. 

Harmonic distortion is not less than 20 dB below 
fundamental at 50-W output, and intermodulation distor- 
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tion, specified by the third-order intercept, is typically 59 
dBm. The primary power required is 115/230 V ac, 
50/60 Hz, and 2,100 W. 

Priced at $36,000, the model 80W1000M1 can be de- 
livered within 90 days. 
Amplifier Research, 160 School House Rd., Souderton, Penn. 
18964. 
Phone (215) 723-8181 [Circle 348] 


Unit prints 200 characters/s, 
acts as receive-only terminal 


Two dot-matrix printers operate at a speed of 200 char- 
acters/s in a straight burst with an average print speed of 
150 characters/s. The model 5310 is a 16-lb portable 
printer, while the model 5320 has a wide paper-handling 
mechanism for spreadsheet-like applications. 

When the keyboard is removed, either printer becomes 
a receive-only terminal that can work as an adjunct to 
other equipment, including the company’s terminals and 
processors equipped with RS-232-C interface ports. As 
terminals, the units can operate at line speeds from 110 
to 9,600 bits/s, asynchronous or isochronous, using an 
ASCII asynchronous or the ANSI 3.64 format. An op- 
tional dialing modem can be mounted in card slots in the 
printer housing. 

The printers have a skip-space feature that, when they 
are used. as terminals, recognizes three or more spaces 
and jumps to the next character. Both models also sport 
a 1,024-character line buffer that allows the bidirectional 
printing mechanism to catch up to data received on a 
higher-speed line input port. 

The printers can turn out picture-prints, maps, circles, 
three-dimensional designs, and other elaborate patterns. 
Also, both units print the 96-character ASCII set, APL 
programming language and securities symbols, and line 
drawing and mosaic symbols. 

Available now, the teleprinters sell for between $1,295 
and $2,515 per unit, depending on options. 

AT&T Information Systems, 100 Southgate Pkwy., Morristown, N.J. 
07960. 


Phone (800) 247-1212 [Circle 355] 





Printer’s sharp images result 
from thin-film recording head 


Based on a patented thin-film recording head, a nonim- 
pact magnetic printer operates at 10 pages/min. and is 
designed for offices turning out 2,000 to 10,000 pages- 
/month. The desktop model 800 can store images on its 
magnetic drum; once an image has been created, it can 
be used indefinitely in a duplicator mode that prints 14 
pages/min. 

The thin-film magnetic head has an internal coil struc- 
ture surrounded by magnetic material, unlike ring-core 
heads, in which coils are wrapped around magnetic mate- 
rials. This internal coil structure reportedly eliminates 
interference between adjacent head elements and pro- 
duces distinct magnetic boundaries, resulting in sharp 
images. 
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The model 800 uses an array of magnetic head ele- 
ments mounted in a flexible substrate to generate 57,600- 
dot images/in.* on a magnetically coated drum. As the 
drum rotates, it comes in contact with dry, monocom- 
ponent toner that adheres to the latent magnetic images. 
It then transfers and heat-fuses these developed images to 
ordinary paper. 

Initially, the model 800 will be marketed exclusively to 
original-equipment manufacturers and distributors, and 
will range in price from $2,000 to $3,000, depending on 
options and size of order. 

Ferix Corp., 48571 Milmont Dr., Fremont, Calif. 94538. Phone 
(415) 659-0800 [Circle 354] 





Programmer comes equipped 
to burn in over 120 EPROMs 


Using intelligent algorithms and electronic device identi- 
fication, the model 21A programs over 120 erasable pro- 
grammable read-only memories and electrically erasable 
PROMs of up to 256-K, incorporates a data editor, 
comes standard with remote-control software, and offers 
front-panel entry of data-transfer functions such as baud 
rate and parity. The manufacturer says that diverse capa- 
bilities make the model 21A desirable for MOS-memories 
users with wide-ranging programming needs. 

The 21A, which sells for $1,450, has comprehensive 
self-testing and chip testing. A self-diagnostic routine 
checks the internal random-access memory and ROM, 
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7 SEI 
7 Offer a wide 
7 choice of 
~ core shapes 
JZ and materials 
7 through their 
m=) tol @ relate (ome) 
4a ey soft magnetic ferrites 
= FFF and their Genalex 
8 © ite omaleon-lloya-iare 
44 7 7 carbonyl powders 
47 7 7 designed to meet the most 
F 4 J stringent applications in tele- 
Ge co)anlanlelelverolite)atsw-laremlatelervnatel 
electronics. 
/ Forging ahead through intensive 
research, SEI are now able to offer 
aire eke) raXe(cmaatalelatciomaatolnostelcmuvisel 
/ greatly extended saturation levels and 
permeability up to 10,000. 
If you would like to know more about the 
SEI range of magnetic components or wish 
to discuss a special ‘one-off’ application 
— come straight to the Source. 


Salford Electrical Instruments Limited, Times Mill, Heywood, 
Lancashire OL10 4NE. Tel: Heywood (0706) 67501. 


Agents: 
GEC Canada Ltd., 5112 Timberlea Blvd., Mississauga, 
Ontario L4W 285, CANADA. 
Phone: 416 624 8300. Telex: 06961280 GECCANADA MSGA. 


electronic innovation 
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front-panel display, microprocessor, and serial input/out- 
put port. Other features include 32-K-by-8-bit data RAM 
and RS-232-C interface. Delivery takes two weeks. 

Data I/O Corp., 10525 Willows Rd. N.E., P.O. Box 97046, Red- 
mond, Wash. 98073. 
Phone (206) 881-6444 


With board, IBM PC users 
can write real-time programs 


When the model PC/VRTX board is added to an IBM 
Corp. Personal Computer, a programmer can use the PC 
to write real-time programs in high-level languages. 
Plugged into an empty IBM PC slot, the board concur- 
rently manages and processes all tasks associated with 
the execution and performance of the user’s application 
programs. Up to 256 interactive or nonrelated tasks can 
be processed at once, taking only 250 ps to switch from 
one task to another. 

The model PC/VRTX supports the PC-DOS along 
with its real-time operating system, so that users can 
access BIOS functions and perform DOS operations as 
tasks running under VRTX. Along with retaining DOS’s 
range of utility and application programs, this capability 
reduces the amount of programming needed to support 
and manage PC peripherals such as hard and floppy 
disks, parallel and serial interfaces, and real-time clocks. 

Available in 30 days, the model PC/VRTX sells for 
$1,495 and comes with a software package that includes 
utilities, function calls, preprocess programs, and high- 
level language interface libraries. 

Dyad Technology Corp., 4040-G Sorrento Valley Blvd., San Diego, 
Calif. 92121. 
Phone (619) 450-1761 


[Circle 370] 


[Circle 350] 





Coprocessor for PC XT 
has 6- or 10-MHz CPU 


An add-on coprocessor for the IBM Corp. PC XT and 
plug-compatible computers occupies a single expansion 
slot. The Tiger-32 sports a 6- or 10-MHz 32032 or 32016 
central processing unit with timing control, virtual-mem- 
ory management, and floating-point math units, along 
with 512-K bytes to 2 megabytes of dual-ported memory. 
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It comes with the Xenix operating system, C and 
Assembly language, and supporting installation and inter- 
facing software. While Xenix is running, the Tiger-32 
uses the PC with PC-DOS/MS-DOS 1.1 as an input/out- 
put processor. The Tiger-32 can function as expansion 
memory or as a random-access-memory disk; the Tiger 
CPU and I/O processor can access the RAM indepen- 
dently. Other operating systems can be ported to the 
Tiger-32, or developers can use the hardware with soft- 
ware of their own choosing. 

Single quantities of the Tiger-32 will be available in 
November. With Xenix and 512-K of RAM, it will sell 
for $2,495. Volume deliveries will start in January. 

DFE Electronic Data Systems, 1250 Oakmead Pkwy., Suite 210, 
P.O. Box 3599, Sunnyvale, Calif. 94088. Phone (408) 730-2652 
[Circle 351] 


Q-bus boxes facilitate 
building of compact systems 


Intended for systems integrators and end-users, a line of 
Q-bus basic box systems permits front or rear loading. 
Each system includes a Digital Equipment Corp. 11/12 
Plus central processing unit and the company’s 800 series 
chassis and memory modules with 256-K or 512-K bytes 
on dual-sized boards. A 1-megabyte memory module on 
a quad-sized board is also available. 

The rear cable distribution panel allows the use of 
DEC cable kits and modules or the company’s series of 
interface modules. The layout of the basic system and 
cable distribution panel allows integrators to develop 
flexible, compact systems using DEC’s or the company’s 
modules, while still complying with Federal Communica- 
tions Commission regulations for electromagnetic and 
radio-frequency interference. 

For example, a 5%4-in.-high chassis made by the com- 
pany can contain an 11/23 Plus CPU, 1.5 megabytes of 
memory, 32 DZ11-compatible multiplexer ports, a stor- 
age-module-drive controller, and a line-printer control- 
ler—all using connectors mounted on the rear distribu- 
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ENGINEERS 


Some Of The Most Provocative 


Telecommunications Engineering 
Of The 80’s Will Be Done 
Hayes In Atlanta. 


Right Here With 


There’s an energy level here at Hayes that 
fuels our confidence. An enthusiasm few 
engineering environments encourage or support. 


A unique blend of engineering and technological 
talents drawn together to move telecommunica- 
tions technology further along. The projects. . . 
The programs and the confidence to roll our 
sleeves up — ask the questions that must be 
asked — and search out the answers. 

If you're taking a closer look at your career, 
perhaps it’s time to take an in-depth look at 
Hayes. There's a future in it. 


eHARDWARE/MICROPROCESSOR DESIGN 
ENGINEERS 

eSOFTWARE DEVELOPMENT 
PROGRAMMERS/ANALYSTS 

eVLSI/DSP DEVELOPMENT ENGINEERS 

ePRODUCT ENGINEERS 
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Interested, qualified candidates should forward 
a confidential resume to: Hayes Microcomputer 
Products, Inc., Dept. TJC-84, 5923 Peachtree 
Industrial Blvd., Norcross, GA 30092. An Equal 
Opportunity Employer MIF. 


Opportunity for 
the here af now. 


(3) Hayes’ 


Hayes Microcomputer Products Inc. 





153 


COUNTERS AND TIMERS THAT MOUNT 
ON YOUR PRINTED CIRCUIT BOARDS 




















With this new series of “mini” time and impulse counters, we have advanced a step 
further in miniaturizing with extremely lower power consumption. These counters are 
WAVE SOLDERABLE ON PRINTED CIRCUIT BOARDS and have a SEALED CON- 

STRUCTION WHICH ALLOWS PCB WASH DOWN. They offer a wide range of usages 
due to their high count capacity which cannot be affected by magnetic influences. 


SPECIAL FEATURES 


SERIES GO 632 
MINI OPERATING HOURS TIMERS 





SERIES GO 664 
MINI IMPULSE COUNTERS 


e 6 Digits e 7 Digits 

@ SMALL SIZE 25.2 mm x 31 mm @ SMALL SIZE 25.2 mm x 31 mm 

@ Power consumption 100mW @ |dle current consumption 2mA 

@ Large digits @ Max. current consumption 25mA every 
& 

@ 


Electrical connections in basic grid every 36 sec. with a pulse length of 40 ms 
Value retention in event of power failure @ Electrical connections in basic grid 
@ Short time storage option 
@ High operating accuracy due to quartz 
control | 
@ Value retention in event of power failure 


For areas of application where counting results are used for accounting purposes, for 
checking running time or for monitoring warranty time, our new series of “mini” counters 


and timers is the ideal solution. 
8 
Ey HECON 


15 Meridian Road, Eatontown, N.J. 
Phone (201) 542-9200 Zip 07724 





You can count on Hecon. 
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SOLUTIONS TO DESIGN PROBLEMS 


CIRCUITS AND SOFTWARE 
FOR 
ELECTRONICS ENGINEERS 


This invaluable resource is available for only $19.95. Focuses strictly on 
design problems and delivers professional, innovative solutions far your 
most demanding projects. STAY ON TOP OF THE LATEST CIRCUITRY 
DEVELOPMENTS. Order your copy today! Send $19.95 to: 


Electronics Magazine Books, 1221 Avenue of the Americas, New York, NY 10020 











3 New Reference Tools 
for the IC Developer: 


@ MuttiSource® CMOS Design Rules 
m@ IC Services Guide 
@ IC Design Productivity Study 





a wm Ome -Vato(-le-ce] am [aleve] g ole) ¢-l(-10| 
900 N. San Antonio Road, #204 
Los Altos, CA 94022 # 415/949-2310 
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INDUSTRIAL CONTROLS 


tion panel. Prices of the systems, 
available now, start at $4,545. 

MDB Systems Inc., 1995 N. Batavia St., 
Box 5508, Orange, Calif. 92267. Phone 
(714) 998-6900 [Circle 352] 


System tests RAMS, DRAMs, 


SRAMs, EEPROMs in parallel 


Using eight high-speed parametric 
measurement units, the model 9400 
tests 1-Mb dynamic random-access 
memories, high-speed static RAMs, 
erasable programmable read-only 
memories, and electrically erasable 
PROMs in parallel, without compro- 
mising clocking or timing flexibility, 
the firm says. The system uses up to 
12 power supplies per test head; all 
patterns run at speeds up to 25 
MHz. 

With its 9-bit-wide failed bit map, 
a flexible timing system, and either a 
one-window or dual-edge strobes, the 
system can also be used as an engi- 
neering test system. Its small test 
head facilitates mounting to a han- 
dler and prober, along with prober 
communication through either an 
ITEEE-488 or RS-232-C interface. 

Priced at $250,000, the system is 
available in 14 weeks. 
Mitsui and Co. Inc., 563 Commerce St., 
Franklin Lakes, N.J. 07417. 


Phone (201) 337-1300 [Circle 353] 


Humidity-sensor chip 
is linear to within 2% 


A humidity chip that offers an ex- 
tended range of applications, the Ul- 
tra-H, is claimed by the manufactur- 
er to be the sensor of choice for envi- 
ronments with a wide temperature 
range (from —50°C to +120°C) and 
under conditions where contamina- 
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P| 
elantec 
HIGH PERFORMANCE 
ANALOG ICs GUARANTEED. 


n lew rate a st? Call us for the name of your 
tional amplifiers. High speed buffers. High current est stocking distributor. Or, TWX us at 910-997-0649. 
output amps. And more. We'll solve the problem. With élan. 





The ironclad guarantee. |f any Elantec amplifier Elantec Sales Offices 
fails to perform to Elantec’s published specifications, STATE PHONE STATE PHONE 
well replace it. And give you an additional part. Free. AL 205-830-4030 NM 505-293-1399 
& sseseseo «= NL ‘So zeo 1 
Commercial or MIL STD-883. All MIL STD-883 CA 213-883-7606 NY 516-757-1606 
devices are 100% made in the U.S.A. And, if special  &° aah aor ah Ait 
testing or processing is required, we'll work with FL 305-368-7373 NC 919-784-7304 
you every step of the way. ; Coe |e etsy 
GA 404-329-0530 OH 216-942-3407 
Off-the-shelf availability. You'll find stocking 7 See on pee nt 
distributors of Elantec devices throughout North IN 317-271-5183 PA 412-963-0727 
America. And the world. + acer sera 
MA 617-444-8071 TN 615-753-8081 
Answers when you need them. When you call yr ae iF Saat 
Elantec, you'll get answers. Fast. Data sheets. Tech- MN 612-888-8088 TX 214-867-0592 
nical assistance. Test procedures. Everything. ie ee ik eae 
Because we dont just pay lip service to quality and NH 603-772-3300 WI 414-782-1171 
service. We guarantee them. Germany Bitronic, Munich 60 0105 Japan Internix, Tokyo 369-1101 


Elantec, Inc., 1996 Tarob Court, Milpitas, California 95035, (408) 945-1323 
Outside California Call Toll Free (800) 821-7429 
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tion is high. The Ultra-H is also said to offer high 
accuracy (including linearity and hysteresis of —=2%) 
and fast performance (a nominal time constant of 10 s). 
The system is provided with a two-wire 4-to-20-mA 
transmitter calibrated for the full relative humidity range 
from 0 to 100%. Noninteracting zero and span adjust- 
ments make calibration easy. Solvents, surface contami- 
nation, and condensation present no problem because the 
capacitive field is restricted to within the thickness of the 
humidity-absorbing dielectric coating. Price was unavail- 
able at press time. 
Hy-Cal Engineering, 9650 Telstar Avenue, El Monte, Calif. 91731. 
Phone (818) 444-4000 [Circle 366] 


12-V motor boasts 
running torque of 45 oz-in. 


Designers of peripherals and medical instrumentation 
will be interested in a hybrid stepper motor for which the 
manufacturer claims highly accurate rotary positioning. 
The series 4SQ motor features a holding torque of 9.2 oz- 
in., running torque up to 45 oz-in., and operating speeds 
above 3,200 steps/s. 

Its operating voltage is 12 V dc. Options available 
include rear-shaft extension, steel end bells, and monofi- 
lar coils. 











Delivery of prototypes can be made within two to four 
weeks, while production orders require from 10 to 12 
weeks. In quantities of 500, the motor is priced at $10.95 
each. 

Airpax Corp., P.O. Box 868, Cheshire, Conn. 06410. Phone (203) 
272-0301 [Circle 367] 


Small 40-column printer 
fits in industrial gear 


A matrix printer that is small enough (8 by 4.45 by 2.7 
in.) to be built into equipment, the SP-400 alphanumeric 
printer, provides a 40-column printout on thermal paper. 
It has switch-selectable baud rates of 50 to 9,600 baud, 
and selectable stop bits and parity. Input is standard RS- 
232-C or 20-mA loop. A 40-character buffer is standard. 
Printing speed is one line/s. Standard 12-V dc input 
power allows use with vehicle communications or com- 
puters. The printer comes with a light-emitting-diode 
display that blinks to indicate paper is running out. 


\ — 


Available from stock, delivery may take up to 30 days. 
The price, which includes a 115-V ac power supply, is 
$365 for a single piece, $285 in original-equipment manu- 
facturer quantities. 

Syntest, 40 Locke Dr., Marlboro, Mass. 01752. 
Phone (617) 481-7827 


[Circle 368] 





Terminal comes equipped 
with emulation protocols 


The basic version of the Miracle, an IBM 3178-compati- 
ble terminal, can be upgraded with optional multihost 
communication. The unit is intended for the IBM 3270 
and ASCII user who needs to access more than one 
make of host computer. The Miracle is offered with 
multicommunications support for DEC, character, and 
block mode ASCII emulators, in addition to IBM 3278 
model 5, 132-character screen formats. The manufacturer 
claims that the terminal’s communications protocols al- | 
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Gain peace of mind in programming. Throw out your 
srsonality modules, socket adapters, and ‘paks’. Move ir 
ley Data Sciences (VDS) IBM PC-based programming 
rkstation. _ 
‘Work faster. No more juggling of hardware adapters. — 
yerything from programming algorithms and electric 
parameters to pin-signal assignments, is stored on floy 
Masters and backups included. Also, VDS menu-base 
key commands with self-prompts in English are easy and 
et more designing and programming flexibility. Des: 
® and IFL logic arrays, EPROMs, EEPROMs, Bipol 
OMs, and EPROM-based microcomputers. Support d 
ith up to 40 pins now. Our expandable architect 
pportupto96pinsforfuturedevices. 
_ Stay current. We work with semiconductor 
) quickly convert the latest devices and prog 
thms to floppy. So you'll receive new dev. 
hrough the VDS Software Subscription 
_ Get more value. Call for a c 
yu get with the 


)S, Valley Data Sciences, trademarks of Valley Data Sciences. PAL trademark of Ma 
International Business Machines Corporation. UniPak 2 and LogiPak trademarks 
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low interfacing with almost 70% of mainframes on the 
market. The system can be switched from one mainframe 
to another without losing information. 

Units are now being shipped. The price, $995, is 
claimed to be a breakthrough in the market for IBM- 
compatible single-unit terminals. 

Term-Tronics Inc., 7408 Trade St., San Diego, Calif. 92121. Phone 
(619) 271-1770 in California, (800) 821-8376 elsewhere [Circle 
363] 





Switch eliminates need 
to detach peripheral cables 


A two-position data transfer switch, the series 824, is 
used in computer systems to switch one RS-232-C input 
between two outputs, or one output between two inputs. 
In applications where such switching is not software 
controlled, the series 824 will eliminate the inconvenience 
of disconnecting cables when changing from one RS-232- 
C peripheral to another. Several switches may be inter- 
connected to foster versatility. — 

The series 824 is a fully shielded enclosure and has 
connectors for electromagnetic control, interconnections 
made with a one-piece flexible circuit, and gold-flashed 
connector contacts with silver-plated switch contacts to 
ensure reliability. 

Priced at $80 each in production quantities, the series 
824 is available within 10 weeks. 

CTS Corp., Paso Robles Division, 500 Linne Rd., Paso Robles, 
Calif. 93446. Phone (805) 238-0350 [Circle 380] 


12-in. amber monitor 
sells for $159 each 


An amber monitor that is compatible with most personal 
computers, according to the manufacturer, features a 
composite video input signal and a 2,000-character dis- 
play. The model SA-1000 offers a resolution of 900 dots 
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center and 800 dots corner on a 12-in. viewing area. The 

unit is now ready for delivery. It carries a retail price of 

$159. 

Sakata USA Corp., 651 Bonnie La., Elk Grove Village, Ill. 60007 
[Circle 362] 


200-W multiple-output supply 
targets telecommunications 


The telecommunications industry is being offered a 200- 
W multiple-output power supply, the model 1110. It is 
claimed by the manufacturer to be the first dc-to-dc 
converter that employs 
magnetic saturable re- 
actor regulation in 
both the main as well 
as auxiliary outputs. 

With an input range 
of 40 to 70 V de (48 V 
dc nominal), the mod- 
el 1110 delivers 5 V at 
20 A, £12 V at 4A, 
and -5 V at 0.5 A. 
The secondary outputs 
are adjustable to =£15 V at 3 A. 

The model 1110 comes in a package measuring 2.7 by 
5.25 by 11 in. All outputs are current limited and have 
continuous-overload and short-circuit protection. Over- 
temperature protection is also provided. Self-recovering 
overvoltage protection is provided on the +5-V output. 
Other models are available in the 1100 series with surge 
capabilities for disk drives on both the +12-V and 24-V 
outputs. Single-piece pricing is $395 and delivery is from 
stock. Discounts to original-equipment manufacturers are 
available. 

RO Associates Inc., 246 Caspian Dr., Sunnyvale, Calif. 94088. 
Phone (408) 744-1450 [Circle 365] 








10 Mb/s transceiver meets 
IEEE-802.3 network specs 


A transceiver medium attachment unit (MAU), the mod- 
el 2010IS, meets the latest IEEE-802.3 local-network 


specifications for 10 Mb/s transmission rates. The trans- 


ceiver/MAU complements the model 2010EBS transceiv- 
er, which is compatible with version 1.0 of Ethernet 
specifications. 

Because of the way the subminiature D connector is 
mounted, the transceiver cable and the coaxial cable can 
be tied closely together. Thus it is possible to lock the 
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MILTARW/SPAGCE 


ELECTRONICS DESIGN 


This new bi-monthly magazine offers 
advertisers a unique way to target their messages to 
25,000 electronic design engineers, concerned 
specifically with the design and manufacture of 
electronic military and space equipment. 


It will be devoted entirely to international 





coverage of this important segment of the 
electronics industry. It will be produced by its own 
experienced team of technical editors. They are 
dedicated to providing readers with the most 
technically complete and accurate information 
available. Typical contents of each issue are as 
follows: 


Representative table of contents. 


Industry news and trends. 


Avionics 
Microelectronics 


Space Shuttle 
Communications 
Memories 


Materials 


Radar 


People 


: H-f radio goes digital 
: TI unveils VHSIC Phase I 
Brassboard 
: Columbia gets new landing radar 
: New electronic gear bows at AFCEA 
: Core-makers prosper as 
military demand grows 
: Defect-free silicon sought by Pentagon 
NASA eyes crystal processing 
in space 
: Fire control gets rain insurance 
Washington Report 
NASA News 
: TI’s Heilmeyer; DOD’s Delauer 





Contracts: Grumman gets Army AWACS 


Technical articles. 

Packaging the B-1 avionics suit by Bernard 
Goldsmith, Airborne Instruments Laboratory. 
Digital signal processing in military applications by 
John Jones, Texas Instruments. 

Power control for the Galileo mission to Jupiter by 
Sam Clemens, Jet Propulsion Laboratories. 

Sense amplifier design for the ring laser gyro by 
William Bonny, Kearfott, Corporation. 

Design notes. 


Departments. 


Calender 
Editorial 

New Products 
Letters 


Special 1984 introductory rates. _ 


ElectronicsWeek Non Electronics- 


Ad size. advertisers. Week advertisers. 
1 page: $1,000 $1,500 — 
2/3 page: 750 | 1,125 
1/2 page: 620 iO 
1/3 page: 400 600 
1/4 page: 320 480 
220 330 


1/6 page: 


1984 Issue dates. 1984 Closing dates. 


October 15, 1984 September 15, 1984 
December 15, 1984 November 15, 1984 


Cover rates. _ 
4th cover: $2,160 $2,635 


3rd _ cover: 1,710 _ 25200 
2nd cover: 1,810 — 2410 
Color charges: : | 

Two color, standard: $305 

Matched 2nd color: 3510 

4 color process: 610 

4 color process spread: — ~950 


For space reservations, call Production Dept., 
McGraw-Hill Electronics Publications, (212) 512-3140, 
1221 Avenue of the Americas 

New York, NY 10020 


UT 


Cie 
Circulation: 25,000 electronic military and space equipment design engineers worldwide. ni 
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transceiver/MAU unit in a fixed position. The assembly 
is designed to fit 6-in. cable trays. The manufacturer 
claims that the model 2010IS is easily installed or relo- 
cated at any 2.5-m mark on the coaxial cable without 
disrupting the network. 

Available now, the units sell for $232.80 each. Quanti- 
ty discounts are available. 
TCL Inc., 41829 Albrae St., Fremont, Calif., 94538. 
Phone (415) 657-3800 [Circle 377] 


Gauge for pc-board holes 
measures without damage 


An optical measuring device, the Hole Spec, allows mea- 
surement of holes on printed-circuit boards without 
touching the material, eliminating the possibility of me- 
chanical gauge damage. A digital readout is given in 
millimeters to three decimal places, with an accuracy of 
25 ym, according to the manufacturer. The Hole Spec’s 





lack of contact with the material contributes to its dura- 
bility. Priced at $3,295, the Hole Spec is available eight 
weeks after ordering. 

International Carbide Tool Inc., Kings Highway W., White River 
Junction, Vt. 05001. 


Phone (802) 295-2537 [Circle 364] 





System helps C programmers 
manage complex data bases 


A data-base management system for software develop- 
ment in the C programming language consists of a data- 
definition language processor and a library of C func- 
tions. With db-Vista, C programmers can define and 
manage data bases regardless of the complexity of the 
information structuring requirements. 

The system is an implementation of the network data 
base model, using a B*-tree for key field indexing. The 
multiple key record feature allows all data fields to be 
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keys. Records are of fixed length, for fast managment of 
data-base storage and the reuse of deleted record slots. 
The db-Vista package currently requires PC-DOS or MS- 
DOS version 2, 128-K bytes of memory, and a 320-K- 
byte floppy disk drive. The DBMS sells for $495; an 
unlimited run-time distribution license is priced at $795. 
The package includes three months of applications sup- 
port and product updates. 

PC-Write, a word processor/text editor, is also provid- 
ed. It will be available soon under AT&T’s Unix operat- 
ing system for the Fortune 32:16 and under the Xenix 
operating system for the Altos 586 computer system. 
Raima Corp., 11717 Rainier Ave. S., Seattle, Wash. 98178. Phone 
(206) 772-1515 [Circle 340] 


Enhanced Cobol debugger 
has faster execution rate 


An interactive testing and debugging tool for Cobol pro- 
grams, XPF/Cobol, has been enhanced with features that 
include increased speed in execution, reduced storage 
requirements, new control commands, and compatibility 
with IBM Corp.’s VS Cobol II compiler. 

With release 1.1.0 of XPF/Cobol, programmers can 
speed development by monitoring and correcting pro- 
grams at their terminals, using full-screen menus and 
help panels modeled after IBM’s Interactive System Pro- 
ductivity Facility. Program execution speed has been 
doubled with release 1.1.0, and by executing a Speed 
command, users can test and amend code 10 times faster 
than with the previous release, the company says. 

A facility called session log records activities of the 
debugging system, which can be reviewed by the user. 
Listed in the session log are the session number, user and 
program identification, a trace display, all input com- 
mands, and the reasons for program interceptions. 

Another command lets the programmer view all state- 
ment numbers and paragraph names that have been exe- 
cuted in full screen. XPF/Cobol is available now for a 
license fee of $30,000 for the first processing unit. 

Boole and Babbage Inc., World Headquarters, 510 Oakmead 
Pkwy., Sunnyvale, Calif. 94086. 


Phone (408) 735-9550 [Circle 341] 





Interface eases access 
to complex Unix programs 


A full-screen interface, the SoftShell, gives users direct 
access to even the most complex programs and packages 
available with the AT&T Bell Laboratories Unix operat- 
ing system. While SoftShell simplifies the use of Unix’s 
hierarchical file and command structure, it fully retains 
the system’s capabilities. 

Intended for users at all levels of expertise, SoftShell 
provides templates to facilitate the choosing of options 
for all major commands, a structured ‘“‘walk” to traverse 
the layers of the Unix file system, and context informa- 
tion to keep users oriented at all times. It also serves as a 
screen handler and menu driver. 

SoftShell divides the terminal’s screen into two parts, 
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Dry film caps eliminate fluids that can | [> 
leak, give the TRW-35 and TRW-61 | Capacitor Division , | 
. . ope . ame 
capacitors higher current capability, | TRW Electronic Components Group | 
ESR y avecial hiah-current | 301 W. “O” Street, Ogallala, NE 69153 P | 
wide ies: and sp g Yes, I want better performance for i | 
terminations. my switch mode power supplies. 
; | Please send me data on your i Pane 
Our dry film capacitors leave the aluminum | TRW-35 and TRW-61 capacitors: | 
electrolytics all wet. Distributed by Arrow @ Bell @ Carsten Address | 
; ‘ ‘ | e Electronics Marketing @ Future @ Gerber 
Used as input and output filter capacitors on © Hall-Mark ¢ Peerless @ Philadelphia Elec- City . — Zip | 
switch mode power supplies, the TRW-35 ar e@ RAE Industrial ¢ Weatherford a _ E | 


and TRW-61 capacitors contain no fluids. 

So they can’t leak. And they don’t have to be 
put in metal cases as do some competitive 
film capacitors. 


Use the TRW-35 Metallized Capacitor for 
SMPS applications where high current, high 
capacitance range and low ESR values are 
important ... the TRW-61 Metallized Poly- 
Our caps employ special patented high cur- ester Capacitor for applications requiring low 


rent terminations helping achieve controlled ESR and current capability up to 4 amps. 
ESR. Other big pluses: lower change of 


capacitance with temperature, self-healing 


properties, and 200% overvoltage protection 
of film. Send in coupon or call us at (308) 284-3611. 


If you need to determine which TRW part to 
use, contact your TRW capacitor engineer. 


Capacitor Division 
© TRW Inc. 1984 ——CB4-10 TRW Electronic Components Group 
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Have you read these 
best-selling computer books | 
by John Zarrella? 





LJ Designing with the 8088 Microprocessor. Step-by-step 
design of a single-board controller with the 8088, 8203, 8254, 
8274. Software design is also described in detail—from 
basic assembly language test programs to high-level 
language interrupt control procedures. 

304 pp., paper. $23.95 + $1.00 postage 


(| Language Translators. The inside story on assemblers, 
compilers, and interpreters—what they are and how they 
work. 200 pp., paper. $16.95 + $1.00 postage 


LJ High-Tech Consulting. Now you can find out the secrets 
to making $100,000+ as a computer consultant. Includes 
the information you need to know to start your own 
consulting business: How to Set Rates and Bid Jobs, What 
Size is Right for You?, Accounting and Recordkeeping, The 
Consulting Lifestyle. 

167 pp., paper. $19.95 + $1.00 postage 


CI Word Processing and Text Editing. A comprehensive and 
easy-to-understand introduction to the concepts of word 
processing. 156 pp., paper. $11.95 + $1.00 postage 


LJ System Architecture. Presents the fundamental concepts 
on which modern 16- and 32-bit microprocessor architectures 
are based. 240 pp., paper. $18.95 + $1.00 postage 


LI 4-book Operating System set. Includes Operating Systems: 
Concepts and Principles (our bestselling introduction to 
Operating systems, over 20,000 books in print) and 3 volumes 
Of Microprocessor Operating Systems (describes 27 
operating systems including UNIX, CP/M, IRMX 86, MS-DOS, 
p-System, TurboDOS, PICK, polyFORTH, OASIS-16, VRTX, 
RMICOS, MSP, SuperDOS, Idris, 10S, MP/AOS, ZEUS, 
BLMX-80, RIO/CP, Rx, VERSAdos, ZRTS). 600+ pp. 
(4 books), paper. If ordered separately, these books would 
cost $55.80. Order the 4-book set today and save over 20% 
Special Offer $43.95 + $2.50 postage 


LJ Send free Brochure 


Please send the books I’ve checked above. 
Chargemy (VISA (CMCor UO Check enclosed 


Card # 


Exp. Signature 





Calif. residents add 6% sales tax. All orders must be prepaid. 
All foreign orders must add $9.00 per book for airmail shipping. 


VISA/MC Phone Orders (707) 422-1465 








rr] MICROCOMPUTER 
APPLICATIONS 


Dept. E01, 827 Missouri Street 
Fairfield, CA 94533 


Name 





Street 
City State Zip 





© 1984 Microcomputer Applications Offer expires 12/31/84 
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the window and the scroll. The size 
of the window varies with the space 
needed by the SoftShell command or 
template. If the desired Unix com- 
mand is known, the information can 
be entered directly into the scroll. If 
the command is known, but not its 
arguments, the user can invoke a 
command template that appears in 
the window to prompt him for the 
proper parameters and _ options 





through fill-in-the-blank fields, tog- 
gles, and descriptive information. Li- 
cense fees for binary copies of Soft- 
Shell, which runs on many versions 
of Unix, range from $295 to $995 for 
each copy, depending on the central 
processing unit. 
Logical Software Inc., 17 Auburn St., Cam- 
bridge, Mass. 02138. Phone (617) 864- 
0137 

[Circle 339] 





Plasma-processing systems suitable 
for small-scale work do etching, deposition 


Designed primarily for pilot-scale 
manufacturing, gallium-arsenide- and 
silicon-processing laboratories, and 
device failure analysis, the series 500 
Wafr/Batch systems are suitable for 
reactive ion etching, plasma etch, 





and deposition processes. Chambers 
are 14 in. in diameter and accommo- 
date up to five 4-in. wafers. GaAs 
can be etched at up to 5 wm/min. 

System options feature modular 
components, mass flow control, and 
auto pressure control, as well as a 
nitrogen purge capability for all pro- 
cess gases. The process chamber can 
be configured with center or side 
pumping and is available with a 
hood/glove box that can be nitrogen 
purged to avoid contamination. Oth- 
er features include capacitance ma- 
nometer pressure measurement, sol- 
id-state 13.56-MHz radio-frequency 
generators, a 165 ft}/min blower 
package, and a one-piece chamber 
wall for leak-free operation. 

Also featured is the model 
520/530 dual-chamber unit, which 
permits each chamber to be config- 
ured for plasma etch or deposition or 
reactive ion etch. 


Price for the series 500 starts at 
$45,000. Delivery usually takes 8 to 
10 weeks from receipt of order, ac- 
cording to the company. 

Plasma Therm Inc., Standard Systems Divi- 
sion, Rte. 73, Kresson, N.J. 08053. 
Phone (609) 767-6120 [Circle 358] 


Laser system aids engineers 
in developing VLSI memories 


A mechanized laser system, the mod- 
el 31, aids failure analysts in circuit 
isolation by cutting metal lines on 
very large-scale integrated circuits 
and assists engineers making redun- 
dant-memory repairs. The model 31 
can be upgraded for automation un- 
der either the company’s system con- 
troller or others that use an IEEE- 
488 bus. 

Using the model 31, the operator 
can cut and probe simultaneously be- 
cause a variety of probe stations can 











COMPONENTS 


be used with it, including Alessi, Mi- 
cromanipulator, and Signatone. For 
VLSI redundant-memory research 
and development, the system is also 
compatible with wafer probes such as 
Electroglas, Pacific Western, and 
Rucker and Kolls. 

The system guarantees 3-um laser 
cuts on aluminum, gold, and polysili- 
con, passivated or unpassivated, and 
a motorized laser-beam positioning 
of 0.4 wm over a 2-by-2-in. X and Y 
axes area. Z axis motion is adjustable 
over a l-in. range, also accurate to 
within 1-u~m_ resolution. Available 
within 120 days, the model 31 sells 
for $65,000. With the company’s 
model LFA probe station, it sells for 
$73,500. 

Florod Corp., 3341 W. El Segundo Blvd., 
Hawthorne, Calif. 90250. Phone (213) 679- 
8201 [Circle 359] 


Trackball provides three axes 
for medical equipment 


A three-axis trackball, the T500, pro- 
vides systems with an X, Y, and 
user-definable third axis, which can 
be used for the rotation of three-di- 
mensional figures as well as for 
zoom. This flexible third axis makes 





the T500 a particularly advanced 
piece of equipment for medical in- 
struments such as magnetic-resonant 
and computer-axial-tomography 
scanners. Other applications include 
process control, graphics, air-traffic 
control, flight simulation, and robo- 
tic control. 

The T500, which is a redesigned 
version of the company’s two-axis 
model, is available now, with RS- 
232-C or quadrature outputs. The 
three-axis trackball sells for $1,200 
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Still The MOST USEFUL and 
MOST USED Wandbook on the 


Design of Reliable Equipment! 


Especially Written for Design Engineers 
and their Managers! 


ems RELIABILITY DESIGN 
9) HANDBOOK (RDH-376) 


e Reliability Theory and Application 

e State-of-the-Art in Avionics 
Reliability 

e Reliability Design Data and 
Guidelines 

e Part Selection and Control 

e Design Simplification and Analysis 

e Design-to-Cost Goals and 
Achievement 

@ Over 400 pages: Ordering No. RDH- 

376, $36 per copy ($46 non-U.S.) 














Reliability Analysis Center 


RADC/RBRAC «© Griffiss AFB, NY 13441 © Tel. (315) 330-4151; Autovon: 587-4151 
RAC is a DoD Information Analysis Center Operated by IIT Research Institute 
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Pulse 
Transformers 


for SCR- Firing 


@ Many standard types in 500 V rating, 
delivered off the shelf 

@ Large voltage-time product 
(.1-15 mVsec) yet small sizes 

@ Very good coupling, small rise times 
on secondary 

@ High dielectric strength (3 to 20 kVrms) 

@ No accidental triggering due to low 
coupling capacitance and electro- 
static shields when necessary 

@ Wide temperature range 


VL NNAN 


ee 


Further informations: 
Ask for our datasheets Z001, 
Z006, Z015 and Z018. 


TVG) B90.) )404: West-Germany 


VACUUMSCHMELZE - HANAU 


Griiner Weg 37, D-6450 Hanau 1 - Phone: (0 61 81) 362-1 - Tx.4 184863 
US-Office: VACUUMSCHMELZE c/o Siemens Components, Inc. 
186 Wood Av.South, Iselin N.J.08830 : Phone: (021) 494 3530 - Tx.WU 844 491 


Hall 23, Booth 23 C 52 Circle 189 on reader service card 163 
Electronics '84 Muenchen 
13 17 November 1984 
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CONTROLLED HEATING 
... where it counts 


THERMO-PROBE 


Heat any integrated circuit or electronic 
component to its rated temperature 
with a heat probe. Accuracy + 2°C or 
better. Or check the component’s tem- 
perature with a thermo-couple probe. 
Model 810 Thermo-Probe does both. 
Reads out directly in °C and °F ona 
large 41%-inch meter. 


NIT] MICRO-TECHNICAL 
INDUSTRIES 
23112 “C” Alcalde . 
Laguna Hills, Calif. 92653 


(714) 855-4326 
TWX (910) 595-1745 
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NOW 
AVAILABLE! 


1984-85 


Electronics 
Buyers’ 
Guide 


The industry’s most 
often-used directory: 


@ Lists more than 4000 products. 


@ Lists over 5000 companies. 
@ FREE current catalog retrieval 
service. 


Price: $40 
In the U.S. and Canada. 


Send order with payment to: 
Regina Hera 


Electronics Buyers’ Guide 
1221 Avenue of the Americas, 
N-Y., N.Y. 10020 
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each; discounts are available for 
large-volume customers. 

Disc Instruments, 102 E. Baker St., Costa 
Mesa, Calif. 92626. 
Phone (714) 979-5300 [Circle 373] 


3-d puck is adjustable 
to fit on any keyboard 


The three-dimensional puck pointer 
may be of special interest to the 
word-processing and _interactive- 
graphics industries. This three-axis 
part can provide up to 1,000 points 
of X, Y, and Z resolution, with a 
noncontact switch built in. The actu- 
ating member is a simple part resem- 
bling a standard key top, and it may 
be customized to fit any housing or 
keyboard. The active element can be 
mounted on a printed-circuit board 





and is 0.45 in. high. The 3-d puck 
pointer, for which patents are pend- 
ing, has a lifetime in excess of 10 
million cycles under normal use, ac- 
cording to the manufacturer. 
Shipment will be made 90 days af- 
ter receipt of order. The equipment 
is priced to original-equipment man- 
ufacturers at $15 in quantities of 
10,000. 
KA Design Group, 6300 Telegraph Ave., 
Oakland, Calif. 94609. 


Phone (415) 654-6300 [Circle 372] 





Soldering iron serves 
surface-mounted devices 


A soldering iron, the Soldermaster 
SMD, designed for soldering, desol- 
dering, and replacing surface-mount- 
ed devices, has a short reach de- 
signed for precise positioning on fine- 
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A hatchet-model 


line circuitry. 
SMDH_ 10 is intended for applica- 


Pd 


tions “‘under the microscope,’ for 
high-density boards. 

Miniature tips are available for sol- 
dering both dual in-line leads and 
leadless packages. Slotted spade tips — 
are also available, for soldering and 
desoldering leadless packages and 
chip resistors or capacitors. 

A thermal compensating element 
increases the output of the iron as 
the work rate increases. Various idle 
temperatures and custom tips for 
special applications are available on 
request. Priced at $20.40, the iron is 
available now from_ distributors’ 
stock. 

Hexacon Electric Co., P.O. Box 36, 161 W. 
Clay Ave., Roselle Park, N.J. 07204. 
Phone (201) 245-6200 [Circle 376 





Fortran-77 compiler runs on 
DEC PDP-11 computers 


An implementation of Fortran-77 is 
intended for use with the company’s 
Professional 350 personal computer 
and PDP-11 computers. Running un- 
der the RT-11 operating system, 
F77-RT-11 is the same Fortran-77 
compiler running under the RSX 
and RSTS operating systems. 
Highly compatible with VAX For- 
tran, F77-RT-11 suits scientific and 
university environments. Typical ap- 
plications include the development 
and execution of analytical programs 
in a variety of disciplines. Among its 
features are complete support of dou- 
ble precision and complex arithmetic, 
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Market Profile 





World Markets _ 
Databook 


The 1984 World Markets Forecast 
Data Book is now available! 

The highly respected 26th annual 
market forecast has been updated 
and expanded to provide an analyt- 
ical profile of the current and future 
demands of the electronics market. 
The 1984 edition covers 845 products 
in the categories of semiconductors, 
components, communications, data- 
processing, industrial consumer and 
test and measurement equipment. 





There are over 20 pages of addi- 
tional research which include a 
worldwide industry summary, com- 
pound annual growth rate data, 
and a country-by-country, product- 
by-product analysis of Western 
Europe. 


This report includes information not 
published elsewhere! It is essential 
to anyone concerned with the 
technical, financial and planning 
outlook for electronics. 


Order your copy today! 


Send $175 to: 


Electronics Week Books 

P.O. Box 541 

Hightstown, N.J. 08520 

(Tel.) 609/426-5070 
ElectronicsWeek Books 
Attn: ECC 

McGraw-Hill Pub. Co. 
Shoppenhangers Road 
Maidenhead, Berkshire 

SL6 2OL England 


Payment must accompany orders. 
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virtual arrays, encode/decode state- 
ments, and dynamic run-time format 
capability, as well as free-format 
input/output. 

The compiler runs under Version 
5 or 5.1 of RT-11 on any PDP-11 or 
Professional 350 configuration that 
includes at least 48-K bytes of user 
memory, 1 megabyte of available 
disk space, and a floating-point 
processor. 

F77-RT-11 is available through 
the company’s software library and 
is priced from $950; deliveries take 
30 days. 

Digital Equipment Corp., Maynard, Mass. 
01754. 
Phone (617) 897-5111 [Circle 356] 


Robotic screwdrivers 
have up to 39 Ib-in. 


Six electronic screwdrivers with con- 
trolled torque are available for use 
with automated assembly or robotics 
equipment. They are used in con- 
junction with a power source and a 
machine controller to drive or re- 
move fasteners. Torque ranges from 
1.1 to 39.0 lb-in., and torques are 
adjustable. Torque repeatability is 
+1.5%. The manufacturer states 
that their best use is with delicate 
plastics or miniature assemblies. 
Priced at about $1,500 for the end- 
of-arm add-on screwdrivers and the 
required transformer, the parts are 
available from stock. 
Jergens Inc., 19520 Nottingham Rad., 
Cleveland, Ohio 44110. 


Phone (216) 486-2100 [Circle 371] 


Station edits film, paper, 
and CAD-generated drawings 


An editing work station integrates 
film, paper, and drawings generated 
by computer-aided design equipment 
into raster images to offer full de- 
sign, revision, and document man- 
agement control. It is intended to 
bridge the gap between a growing 
inventory of film-based drawings and 
CAD technology. 

Drawings stored on film and paper 
can be scanned into the editing work 
station and modified. In addition, 
new records can be transmitted di- 
rectly from installed CAD systems, 
edited, and transferred to film and 











DESIGNERS 
and MANUFACTURERS 

W@ Battery Holders 

Mi Terminal Boards 

Mi Standoffs and Spacers 

H Test Jacks 

M Transistor Sockets 

@ Binding Posts 

Mi Micro Pins and Jacks 

Mi Electronic Hardware 

Mi Terminals — 

M@ Fuse Holders & Clips 

M@ Insulating Washers 


NEW PRODUCTS FOR ‘84 


H@ Pin Grid Array Sockets 
Mi Carrier Boards 

Mi Handles 

Mi Wire Wrap Terminals 

@ Lithium Battery Holders 
Mi Jack Screws 

W@ Printed Circuit Hardware 


Toll Free 800-221-5510 
: KEYSTONE 


(% 


Qa” ELECTRONICS CORR 


49 Bleecker Street e New York, N.Y. 10012 
Tel: (212)475-4600 TWX: 710-581-2861 
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temperature probes 
hermetically sealed 
against harsh 
environments. 


_ Midwest Components now manu- 
factures a complete line of molded 
_ thermoplastic probes, which can use © 
either an NTC or PTC thermistor (fora ~ 
resistance vs. temperature change) or 
a temperature switch (for single set- __ 
point sensing). Catalog shows: - 


e Fulllineofstockshapes. 


e Specifications for designing your © 
own Tuff-Sensor™. 





Write or calltoday for your _ 
FREE Tuff-Sensor™ Catalog. 





616/777-2602 ¢ TWX 510-394-4130 
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paper. The manufacturer states that 
the industry standard for storing 
drawings is aperture cards and that 
the work station combines the edit- 
ing features of automated design 
equipment with the flexibility of 
automated records systems. 

The work station consists of an 
aperture-card scanner, a high-resolu- 
tion display terminal, 68000 and 





IBM PC XT processors, and a high- 
speed laser printer. A graphics sym- 
bol library is also offered. Orders are 
being accepted, with shipments to be- 
gin in January 1985. Depending on 
configuration, the work station sells 
for from $63,000 to $98,000. 

Tera Corp., 2150 Shattuck Ave., Berkeley, 
Calif. 94704. 


Phone (415) 845-5200 [Circle 369] 


Unix-based system allows 32 computers 
to communicate with a variety of IBM hosts 


Operating under AT&T Bell Labora- 
tories’ Unix System III and V, Uni- 
PATH lets as many as 32 computers 
communicate with a variety of IBM 
hosts on Systems Network Architec- 
ture/Synchronous Data Link Con- 
trol and Bisynchronous networks. 
Available now, UniPATH requires 
256-K bytes of memory and offers 
concurrent emulation of 3270, 3770, 
3780, and 2780 machines. 
UniPATH includes modularized 
software components, facilitating 
simple porting to various Unix and 
Unix-compatible operating systems. 
The modular software will operate as 
a logical extension of Unix, transpar- 
ently managing address translation 
and logical unit identification for 


smooth communications and multi- 
tasking. 

The products offer the ability to 
maintain a communications session 
while executing a local application, 
multiple concurrent print support, 
data capture, and retrieval, as well as 
interfacing to a variety of applica- 
tions software. 

Although pricing for UniPATH 
has not yet been established, it is 
estimated to be in the $1,000 range, 
regardless of the number of users 
that it will support. Discounts will 
be available to original-equipment 
manufacturers. 

Pathway Design Inc., 177 Worcester St., 
Wellesley, Mass. 02181. 


Phone (617) 237-7722 [Circle 360] 


Fiber-optic modem priced at $149 
reaches 56 kbaud with handshaking 


An expanded series of fiber-optic 
RS-232-C modems, the AFI-232 se- 
ries, provide full-duplex asynchro- 
nous communication at rates above 
56 kbaud, and half-duplex operations 
with handshaking capability. The 
units are configurable for either host- 
supplied or external power. 

The noise-immune transmission 
medium provides data security with- 
out encryption. An optical range 
greater than 30 dB permits short- 
length operation without saturation. 
Handshaking uses an on/off protocol 
or goes by way of standard RS-232- 
C control signals. The units are com- 
patible with data-terminal and and 
data-communications equipment. 

Two models are available with 
subminiature type-A connectors: and 
two with Optimate connectors. All 
are designed for short-distance con- 
nections (up to 100 meters) with 


plastic cable or long-distance connec- 
tions (up to several kilometers) with 
glass fiber. The manufacturer also 
provides cable termination service 
and kits. 


The AFI-232 modems are avail- 
able now, starting at $149. 
Advanced Fiberoptics Corp., 637 S. Hay- 
den Rd., Tempe, Ariz. 85281. 
Phone (602) 966-0323 


[Circle 375] 
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Letters 


-ooperation eases tensions 


[o the editor: As a subscriber to 
"lectronics since it was founded, and 
is one of the members of the Insti- 
ute of Radio Engineers (now IEEE) 
vho was invited to give two techni- 
al papers at the International Elec- 
ronics Conference of the Popov So- 
ciety in the spring of 1959, I believe 
hat it is unfortunate that in an Elec- 
‘ronicsWeek editorial [““The IEEE 
would do well to reject Soviet deals,” 
July 30, 1984, p. 72] the statement 
was made that the IEEE should re- 
ect a petition of the Soviet Union’s 
A.S. Popov Society to reestablish a 
technical exchange between the two 
organizations. 

It seems to me that when there is 
so much tension between the two na- 
tions, both of which are involved in 
an arms race, there is a great need 
for the development of better under- 
standing between their engineers and 
scientists in order to minimize the 
outbreak of military conflict with all 
of its dangers to this planet. 

Based on my experience in Mos- 
cow during the 1959 conference, ex- 
change of information was two-way. 
This provided an opportunity for the 
engineers from the U.S. to acquire 
much information relating to the 
state of the art in the USSR, and for 
their engineers and those from other 
countries to know about technical 
developments that were pioneered in 
the USS. 

Since technical publications in the 
U.S., such as ElectronicsWeek maga- 
zine, were widely distributed 
throughout the USSR in libraries 
and other sources, Soviet engineers 
and scientists get much more infor- 
mation from these publications than 
from occasional technical confer- 
ences between the two countries. 
Both sides benefit, and from a hu- 
man relations viewpoint, gain a bet- 
ter understanding of each other—of 
importance in today’s world. 

William S. Halstead 

Chairman 

Unitel International TV Foundation 
Memorex tune-up 


To the editor: There was an error 
associated with Memorex in the Peo- 
ple section [“Amcodyne’s Earhart 
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foresees big future in removable hard 
disks,” Aug. 13, 1984, p. 37]. 

The article states that Memorex 
was “eventually purchased by Tandy 
Corp.” To clear up any confusion, 
Memorex sold only its relatively 
small Consumer Products Division 
to Tandy Corp., in the second quar- 
ter of 1981. 

In December 1981, Memorex be- 
came a free-standing subsidiary of 
Burroughs Corp. Memorex manufac- 
tures and markets information stor- 
age equipment, communications 
equipment, and computer media. 

Lani Ulbrich 

Internal Communications Specialist 

Memorex Corporation 
Santa Clara, Calif. 
Bloch to the rescue? 


To the Editor: I share your cautious 
optimism at the appointment of 
Erich Bloch to head the National 
Science Foundation [‘“The NSF is 
going to get an EE as its director,”’ 
July 12, 1984, p. 24]. In the recent 
past, Bloch has said that there is no 
shortage of engineers. It will be inter- 
esting to see if he will be forced to 
succumb to the interests of the aca- 
demic establishment that runs the 
NSF. 

Bloch will have to correct the 
NSF’s deplorable tendency to award 
large grants to such organizations as 
the American Association for the 
Advancement of Science. Most im- 
portant of all, Bloch must correct the 
increasingly widespread impression 
that the NSF exists for the sole pur- 
pose of transfering money from the 
pockets of the taxpayers to those of 
professors. 

Irwin Feerst 
Committee of Concerned EEs 
Massapequa Park, N.Y. 


Corrections 


In “Satellite makers fear competition 
from space shuttle” (May 31, 1984, p. 
65), the commercial satellite launches 
discussed should have been identified 
as expendable launch vehicles. Also, 
the system described in “CAD system 
coordinates complete semicustom chip 
design”? (June 16, 1984, p. 116), was 
developed with the U.S. Army’s re- 
search and development command. 











Circle 167 on reader service card 


New literature 





To switch or not. A 60-page power- 
source selection guide describes line- 


operated linear and switch-mode 
power supplies as well as dc-to-dc 
converters. The free catalog furnishes 
complete electrical and mechanical 
specifications for the more than 400 
ac-to-de and dc-to-de models that 
make up the company’s standard 
product line. Included is an eight- 
page quick look-up section that di- 
rects readers to the product pages 
that cover their power-source re- 
quirements. For a copy, call (603) 
893-2330 or write to Semiconductor 
Circuits Inc., 49 Range Rd., Wind- 
ham, N.H. 03087. [Circle reader ser- 
vice number 421] 


The answer please. Since the Federal 
Communications Commission emis- 
sions specifications went into full ef- 
fect last year, interference reduction 
has become a major concern to man- 
ufacturers. A free brochure titled 
Eight Short Questions and Answers 
attempts to explain the basics of the 
FCC’s requirements on electromag- 
netic interference. Copies are avail- 
able by calling (813) 544-2594 or 
writing to TKC Publications, 8609 
66th St. N., Pinellas Park, Fla. 
33560: [Circle 422] 


All aboard. A four-page application 
note discusses the operation of a 
MIL-STD-1553 bus monitor and the 
technical considerations involved in 
hardware designs of such a system. 
Titled MIL-STD-1553 Bus Monitor, 
the note defines a bus monitor and 
describes three major types—a_pas- 
sive data collector, a data collector 
and processor, and a failure detector 
for a back-up bus controller. It 
stresses the need for paying attention 
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to the bus monitor’s method of dis- 
tinguishing between command words 
and status words. Two methods for 
designing a bus monitor are de- 
scribed. Copies of the note are avail- 
able free of charge by writing to the 
Marketing Dept., ILC Data Device 
Corp., 105 Wilbur Pl., Bohemia, 
N.Y. 11716, or by calling (516) 567- 
5600. [Circle 423] 


Receiver design. Parameters that 
should be considered when designing 
receiving systems, specifically noise 
figures, receiver sensitivity, third-or- 
der intercept level, and dynamic 
range, are discussed in application 
note No. 150. It describes in practi- 
cal terms the relationships and trade- 
offs among those parameters. The 
application note directly addresses 
the task of selecting a pre-amplifier 
to be used at the input to a receiver. 
A free copy of the note can be had 
by calling (301) 667-0077 or by writ- 
ing to Adams-Russell, Micro-Tel Di- 
vision, 10713 Gilroy Rd., Hunt Val- 
ley, Md. 21030. [Circle 424] 


Standard cells. A newslettter, SCAN 
(for standard cell application news) 
addresses the needs of designers and 
decision-makers who are using or 
considering using standard-cell tech- 
nology in the design and manufac- 
ture of integrated circuits. Published 
every three weeks, the newsletter will 
provide information about current 
trends in the standard-cell design in- 
dustry. The focus of SCAN is tutorial 
articles that aid the user or interested 
designer in the application of stan- 
dard-cell design. Included in each is- 
Sue is an article highlights section 
that offers a selection of pertinent 
reading material found in current 
trade publications. For more infor- 
mation, call (408) 262-9100 or write 
to International Microelectronic 
Products, 2830 North First St., San 
Jose, Calif. 95134. [Circle 427] 


Keeping contact. A pair of newly re- 
leased recommended standards from 
the Electronic Industries Association 
covers testing procedures for connec- 
tors. Standard RS-364-01A, Accelera- 
tion Test Procedure for Electrical 
Connectors, details a uniform test 
method for determining the ability of 











an electric connector to withstand a 
specified acceleration force without 
evidence of damage detrimental to its 
intended performance. The second 
recommended standard, publication 
RS-364-22A, is entitled Life Test 
Procedure for Electrical Connectors. 
The object of this recommended 
standard is to determine a connec- 
tor’s ability to perform in a pre- 
scribed manner in a given environ- 
ment for the duration of a specified 
period. Copies of the recommended 
standards are available for $5 each 


from the Standards Sales Office, 
Electronic Industries Association, 
2001 Eye St. N.W., Washington, 
D.C. 20006. [Circle 428] 


Behind bars. Used in numerous ma- 
terial-handling applications to read 
bar codes, fixed-beam scanners are 
the subject of an educational bro- 
chure. The brochure features a com- 
parison of fixed-beam scanners to 
other types of bar-code scanning 
equipment and also explains the two 
types of fixed-beam scanning sys- 
tems: focused-beam illumination with 
broad-beam sensing and broad-beam 
illumination with focused-beam sens- 
ing. Also included is a section de- 
scribing scanner components and a 
scanner-characteristics section that 
reviews focal length, depth of field, 
color sensitivity, specular reflection, 
field of view, and beam shape. Fixed 
Beam Scanners is available for $5 a 
copy by sending a check to Litera- 
ture Dept., AIM Inc., 1326 Freeport 
Rd., Pittsburgh, Pa. 15238. 

[Circle 426] 





S 
MHI 


AIM is an affiliate of MHI 
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ig MATRA 


EDP Branch. 


POSITIONS VACANT 


ulf South Opportunities! Numerous open- 
gs in the Gulf Coast area for electronic 
igineers in the medical, computer and 
afense industries. All fees paid. For con- 
deration send resume or call collect to Ann 
arnigan, Snelling and Snelling, 428 Plaza 
Idg., Pensacola FL 32505, (904) 434-1311. 


outh? Technical/Professional Placement 
etwork-Fee paid. Murkett Associates, Box 
27, Montgomery, AL 36101. 


lectronics Supertech design, build for 
iomed research. Analog AF, RF ckts, mech. 
<ills. Send resume to: Research Service, VA 
ospital, 11201 Benton St., Loma Linda, CA 
eao/. 
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POSITIONS WANTED 


Microcomputer Expert for hire. Contract or 
perdiem. Programming, products with a 
brain, circuitry. Mr. Masel, 212-476-1516. 


CALLIN YOUR 
CLASSIFIED ADS 


(212) 512-2556 





You are convinced just as we are, that 
VLSI implies non traditionnal architectures 
and new concepts in design nrethodologies. 
You want to make a major contribution 
in this field instead of adding pieces to an 
electronic puzzle. 

We are building an international team of 
talented professionnals. 


System Designers, with novel ideas in the 
domain of microcomputer systems and 
with experience in structured design 
methodologies (Mead & Conway). 

You will work on the architecture and 
implementation of an advanced VLSI 
processor and you will be able to follow 
your design from definition to prototy- 


ping. 


Software Engineers, interested in a chal- 
lenging approach to VLSI design aids. 
You will work on Hardware Description 
Language, Functionnal Simulation, Silicon 
Compilation as a member of the processor 
design team. 


Forward your resume to MATRA Branche 
Informatique Direction des Relations 
Humaines - rue Jean-Pierre Timbaud 
BP 66 78390 BOIS D’ARCY FRANCE 


Interview to be conducted in California and 
Paris. 


Equal opportunity employer M/F 


TO ANSWER 
NUMBER ADS 


BOX 


Address separate’ en- 
velopes (smaller than 11” x 
5” for each reply to: 


Box Number (As indicated) 
Electronics Week 
Box 900, NY 10020 
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THE*MARCO+POLO*HONG: KONG 





Within the captivating swirl To stand in 
of Hong Kong’s the Lobby of 


The Marco 


largest shopping Centre. Polo hotel 
The Marco Polo Hong Kong. is to place 


yourself within the very centre of the 
largest shopping and commercial 
development in Asia — Harbour City. 

The Marco Polo Hong Kong 1s 
managed by The Peninsula Group. 
With a hundred year heritage of 
dedicated service to business pgp 
and pleasure travellers in POLO 
the Orient, we know how to AZ 
make your trip live up to 
all your expectations. 


gy ins Peninsula Group 
Fidfilling the promise of the Orient 
Reservations: Contact your travel agent, Cathay Pacific Airways, 
SRS (Steigenberger), Toll-free: 800-223-5652. 


Hotels managed by The Peninsula Group: In Hong Kong: The Peninsula*, 

The Kowloon Hotel — end 1985 In Harbour City, Hong Kong: The Hongkong 
Hotel, The Marco Polo, The Prince Hotel In Singapore: The Marco Polo 

In The Philippines: The Manila Peninsula* In Thailand: The Bangkok Peninsula* 
In The People’s Republic of China: The Jianguo Hotel, Beijing, The Garden 
Hotel, Guangzhou (Canton) — late 1984. 

* Affiliated with Swissotel. MPH-E(C4) 
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Editorial 


SEMICONDUCTORS: 
DOWNTURN OR PAUSE? 


an the semiconductor industry avoid the 
C cycles of boom and bust that have marked 
its history, confounded its strategic planners, 
and challenged even the most astute of its 
managers? Some observers believe it’s possible 
that this industry—so crucial to the wealth 
and health of the electronics business—may 
soon be put to the test once again if some of 
the recent portents in the marketplace contin- 
ue to indicate a downward trend. 

Significant reductions in the book-to-bill ra- 
tio for semiconductors have been reported by 
the Semiconductor Industry Association in its 
most recent survey of U.S., European, and 
Japanese manufacturers. The survey found 
that the July 1984 book-to-bill ratio had 
slipped to 1.06, down from about 1.5 last Jan- 
uary. Shipments are reported down 13% and 
orders found to have declined by nearly 9%— 
all while significant new capacity 1s coming on 
line for such major semiconductor suppliers as 
Intel, Motorola, and Advanced Micro Devices 
and while other companies are pumping out 
chips in three shifts, seven days a week. 

But not to worry, says SIA president Thom- 
as D. Hinkelman, who likens the situation to 
the one in 1979, when the U.S market grew 
37% despite a similar July drop in orders. 
Pointing out that July is traditionally a slow 
month, Hinkelman anticipates that overall 
growth for the industry in 1984 will still hit 
the 40% mark the SIA projected earlier, better 


than 1979’s. He fails to mention that in the 


following year the industry ran head-on into 
the recession, and for two years was plagued 
by overcapacity and declining demand. 

The semiconductor industry has always 
been characterized by great optimism and, to a 
large extent, this has accounted for its verve, 
drive, and remarkable growth. On the other 
hand, this trait has also sometimes resulted in 
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an inability to foresee hard or changing times. 
Overcapacity coupled with declining demand 
hurt the industry in 1971 and 1974 and, as 
mentioned above, it was slow going for two 
years from 1980 to 1982. With all the acuity 
acquired by hindsight, we point out that even 
then the signs were available to anyone who 
cared to read them. 

So that’s why, despite Hinkelman’s assur- 
ances, we worry a little when we see, for ex- 
ample, a consolidation taking place among 
personal computer manufacturers—who have 
accounted for a significant part of the semi- 
conductor demand over the last three years— 
at a time when more and more of the remain- 
ing personal computer semiconductor demand 
can be satisfied by captive facilities. 


till, we should temper our call for caution 

with the observation that there are some 
good signs, too. The demand for advanced 
products such as high-performance micro- 
processors still exceeds supply. The automo- 
tive industry continues to be a voracious con- 
sumer of chips, and the rapidly growing tele- 
communications industry 1s providing a grow- 
ing market for specialized chips. 

If you add to this other significant changes 
in the industry structure—the accelerating 
growth of custom and semicustom integrated 
circuits, more mergers, and more willingness 
to cooperate on second-source agreements— 
one has to admit that the industry of today is 
strikingly different from that of only four 
years ago. 

However, new markets opened up by tech- 
nological innovations and changes in structure 
have failed in the past to arrest the boom-bust 
swings of the market pendulum. We hope that 
prudent management, mindful of recent expe- 
riences, will do the trick. 
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Teradyne Laser Systems. 






Cutting cost thick and thin. 


At Teradyne, we're committed to cutting the cost of 
thick and thin film laser trimming. To cutting your cost of 
trimming hybrids, R-networks, monolithic circuits, and 
repairing memories—actively and passively. 

And were fulfilling that commitment in Teradyne’s 
traditional manner—through innovation. 

Teradyne has a long history of introducing industry 
firsts. Such as galvanometer beam positioning. Automatic 
substrate handling. High powered lasers. Automatic Trim- 
Setter. Automatic Trim Control. And a host of others. 

These innovations contribute to the cost-effectiveness 
of all of our equipment, including the W419 and W421 Pas- 
sive Laser Trim Systems. And reduce labor costs, as well, 
by lowering the skill level required to operate them. 

Our history of innovation has already given Teradyne 
the broadest product line in the industry. 

And by sharing advanced technology among systems 
we have achieved another cost-cutting innovation. Abso- 
lute Accuracy. 

Once calibrated, Absolute Accuracy gives you highly 
consistent beam positioning from system to system, 
increasing setup speed and reliability. Making the W419 
and W421 even more cost-effective. And more reliable. 

Besides expecting innovations from Teradyne, our 
customers expect outstanding service and support. And 
with over 20 technical service centers worldwide, Teradyne 
has more experienced people in more locations than any of 
our competitors. 

So if you're interested in cutting your cost through 
thick and thin, contact your nearest Teradyne sales office 
...Or mail your business card to Teradyne Laser Systems, 
321 Harrison Avenue, Boston, MA 02118. 

But don’t delay. Missing our next innovation could be 
very costly. 


We measure quality. 


See Teradyne Laser Systems at ISHM ’84. Booths 328-338, 429-439. 
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Hamilton, S.F.V. 
Hamilton, O.C. 714 


( 

( 

( 641-4100 
Sacramento (916 

( 

( 
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) 
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Lexington (800) 543-4783 
MARYLAND 
Baltimore (301) 995-3500 
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Telex 66-4329 


CANADA 
Toronto (416) 677-7432 
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“PAL is a registered trademark of, and is used by AMD under license from, 














